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THE KEOKUK (IOWA) BBIDBE. 
We give herewith an interior view of the fine wrought iron 
Voad and railway bridge which spans the Mississippi river at 
Keokuk, Iowa, the general appearance of which was illus- 
trated on p. 323, vol. 30. The builders were the Keystone 
Bridge Company of Pittsburgh, Pa. , and the designs of the 
superstructure were made by Mr. J. H. Linville, C. E. Be- 



ginning at the west or Keokuk end of the bridge, the spans 
are located as follows: Pivot span, total length of one truss, 
center to center of end posts, 376 feet 5 inches ; openingunder 
each arm, 160 feet, measured on the square ; two spans, 253 
feet 6 inches ; eight spans varying in length from 148 feet 
4^ inches to 171 feet 6 inches ; total length, backwall to back- 
wall on bridge seats, 2,192 feet. It is a through bridge, built 



on a skew of 17° 15', with a distance between the two trusses 
of 21 feet 6 inches, and carries a single line of railway, track 
and two tramways for local traffic, the track being placed in 
the center between the tramways. On each side of the bridge, 
outside of the trusses, are foot walks 5 feet wide, protected by 
light and substantial iron lattice railings. We extract our 
engraving from Engineering. 
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would be to look for something more than human. This is 
not the right training for a good Commissioner. 

The tendency thus communicated from the head of the 
Office oporate «m a greater or less degree upon all his subordi- 
nates, and has Influenced the course of decision ever since. 
General Leggett seems to have done nothing to correct these 
errors of administration. He followed, quite implicitly ,in the 
footsteps of his predecessor, and perhaps also felt himself 
further swayed from a just perpendicular by similar influ- 
ences. The present Commissioner has been in his seat for too 
short a time to enable us to judge whether any change of spirit 
may be expected to guide his course. Let him be fairly tried, 
and honestly judged by the result of that trial. 

But an influence of a character different from that above 
stated often operates to produce a similar result. When an 
application is rejected, the case is disposed of and the object 
sought for is attained. Stimulated by the desire of thus end- 
ing the investigation, many minds grow more ingenious in 
tracing resemblances than in appreciating differences. At all 
events, they are apt to frame for themselves some technical 
rules, from which, as from official ruts, it is difficult to move 
them, however inappropriate to the case under consideration. 
One of the most common grounds for rejecting a claim is that 
it would amount to the granting of a patent for a function or a 
principle. The rule when rightly applied is perfectly correct ; 
but when only half understood, it is productive of much mis- 
chief. It ought to be remembered that, although an abstract 
principle or a mere function cannot be the subject matter of a 
patent, still, no patent can be valid that does not embody 
some new principle or exhibit some new function. The for- 
mer is the uncaught wild horse ot the prairie, which cannot 
be property ; the other is that horse caught, tamed, and har- 
nessed, and therefore capable of being appropriated. 

But the lesson which we particularly wish to inculcate on 
this and other similar subjects is that less fastidiousness 
should be evinced in relation to forms of expression, where 
substantial merits are manifest. It should be remembered 
that there are much better patent lawyers outside of the Pat- 
ent Office than within it ; and that where the subject matter of 
an application is patentable, its shape should be left to be 
molded chiefly by those by whom it must be defended in the 
courts. We shall probably have more to say on this subject 
next week. 



THE PATENT OFFICE. 

There Is a growing conviction that this great institution is 
not conducted altogether in accordance with the purposes of 
its creation. Instead of being made to encourage the inven- 
tor and aid him in obtaining his patent, it seems — at least on 
the part of some of its employees — to be administered in the 
very opposite spirit. Doubts are resolved against the appli- 
cant, unnecessary technicalities are interposed to prevent the 
consideration of cases on their substantial merits ; and where 
patents can no longer be denied, they are often emasculated 
by some prescribed phraseology, instead of leaving to the ap- 
plicant the largest liberty, in this respect, which is not in- 
compatible with the rights of other parties. And even the 
astonishing doctrine has been avowed — and more frequently 
acted on — that the decisions of the courts are not to control 
those of the Office, and that a patent may be denied by the 
latter while admitting that it would be sustained by the 
former. 

This tendency — which is all the while increasing — must be 
checked, or the whole system is in imminent peril. Already 
has it become a matter of serious consideration whether the 
present practice of examinations should not be discontinued, 
and the functions of the Office limited to those of an advisory 
character, leaving to the applicant the ultimate right to his 
patent in his own language, subject to such conditions as will 
prevent him from practising successful frauds upon others 
The present discontent cannot be greatly increased before 
some radical change in our system will be far from impro- 
bable. 

These untoward results have been influenced mainly by 
the head of the Office. Commissioners have done more than 
any other individuals towards perverting the system from its 
legitimate purpose, so that .instead of being an instrumentality 
for promoting the progress of science and the useful arts, by 
securing to inventors the full enjoyment of their property.the 
Office is becoming a means of frittering away their rights to 
their smallest practicable dimensions, or for denying them al- 
together. 

We do not intend to impeach in the slightest degree the in- 
tegrity of any of the individuals above referred to, but mere- 
ly to point out and account for some of the errors which wt 
believe they have committed. Commissioner Fisher, who.more 
than any other individual, has contributed to this perversion 
of the great purpose of the Office, was placed at its head after 
an extensive practice before the courts in patent cases. His 
continuance in office was always regarded by him as a tempo- 
rary means of securing a still more extensive practice in the 
future. Now the most profitable clients are the large com- 
panies, whose interests are adverse to the multiplication oi 
patents, and who often feel annoyed at being obliged to pay 
royalties on the patented improvements whioh they desire to 
make use of. How natural that the attorney should sympa- 
thize with his clients and honestly imbibe their notions. How, 
almost inevitably, will he take a one-sided view of the whole 
matter.overloeklng the rights and interests of the inventor and 
contemplating in exaggerated proportions the inconveniences 
felt by the great manufacturers on account of the multitude 
of patents that are allowed to issue. To expect the most up- 
right mind to be wholly unbiased under such circumstances 



native petroleum or coal tar, it swells to thirty times its 
former bulk ; and if then triturated with a pestle and pressed 
through a sieve, it affords a homogeneous varnish, the same 
that is used in preparing the patent waterproof cloth of Mack 
intosh. Caoutchouc dissolves in the fixed oils, such as linseed 
pil.butthe varnish has not the property of becoming concrete 
on exposure to the air. Caoutchouc melts at a heat of 
about 256° or 260° ; after it has Deen melted.it does not solidify 
on cooling, but forms a sticky mass which does not become solid 
even when exposed to the air for months. Owing to this 
property, it furnishes a valuable material for the lubrication 
of stopcocks and joints intended to remain airtight and yet 
be movable. 



THE ILLUMINATION OF AST GALLEBIES. 

The new and celebrated painting of the "Roll Call" is 
now nightly exhibited in London to large audiences, by means 
of the oxyhydrogen or lime light, and all the colors of the 
picture are brought out with marvelous brilliancy, in fact 
with the same perfection as by daylight. 

The idea of illuminating art galleries in the evening by 
the lime light is an excellent one, and we hope it may have 
consideration by the directors of our National, Academy of 
Design and analogous institutions in this country. 

Few evening entertainments are in themselves more inter- 
esting or elevating in their influences, especially for young 
people, than art exhibitions , but the existing method of illu- 
mination is so defective as to nullify their principal attrac- 
tions. The yellow color of the ordinary gas flame has the 
effect to reveal only a portion of the colors of the paintings. 
The reds and yellows are seen well enough ; but the blues 
and greens, and their various tints, are sadly distorted, and 
the artistic effect lost. Added to these defects is the vitiated at- 
mosphere of the gallery, caused by the production of carbonic 
acid gas and escape of unbnrned gas from the hundreds of jets. 
A feeling of lassitude comes over the visitor, interest in the 
pictures lessens, and relief is sought by escape from the gal- 
lery into the open air. The use of the lime light or the elec- 
tric light would obviate all such difficulties, as they generate 
no deleterious gases. By the exercise of a little skill, we 
hink that either of these methods of illumination might be 
adapted with advantage for art galleries. 



SOLVENTS FOE EUBBEB. 
For the information of correspondents, several of whom 
have made enquiries on the above subject, we give the fol- 
lowing: 

The proper solvents for caoutchouc are ether (free from 
alcohol), chloroform, bisulphide of carbon, coal naphtha, and 
rectified oil of turpentine. By long boiling in water, rubber 
softens, swells, and becomes more soluble in its peculiar 
menstrua ; but when exposed to the air, it speedily resumes 
its pristine consistence and volume. Industrially, the ethe- 
rial solution of caoutchouc is useless, because it contains 
hardly more than a trace of that substance. Oil of turpen- 
tine dissolves caoutchouc only when the oil is very pure and 
with the application of heat ; the ordinary oil of turpentine 
of commerce causes india rubber to swell rather than to be- 
come dissolved. In order to prevent the viscosity of the 
india rubber when evaporated from its solution, one part of 
caoutchouc is worked up with two parts of turpentine into a 
thin paste, to which is added £ part of a hot concentrated so- 
lution of sulphuret of potassium in water ; the yellow liquid 
formed leaves the caoutchouc perfectly elastic and without 
any viscosity. The solutions of caoutchouc in coal tar naph- 
tha and benzoline are most suited to unite pieces of caout- 
chouc, but the odor of the solvents is perceptible for a long 

I time. As chloroform is too expensive for common use. sul- 
phide of carbon is the most usual, and also the best, solvent 
for caoutchouc. This solution, owing to the volatility of the 

; menstruum, soon dries.leaving the latter in its natural state. 
When alcohol is mixed with sulphide of carbon, the latter 
does not any longer dissolve the caoutchouc, hut simply 

j softens it and renders it capable of being more readily vul. 

; oanixed. Alcohol also precipitates solutions of caoutchouc. 
When caoutchouc- is treated with hot naphtha distilled from 



F0LYCHB0HE PBHTTIrTG. 

" A remarkable innovation upon the ordinary process of 
color printing has just been introduced to public notice at the 
International Exhibition, London, by Messrs J. M. Johnson & 
Sons, printers, etc. The new process is perfectly distinct, in 
every respect, from any of this classby which it has been pre- 
ceded. Although embodying some very striking features, it is 
in itself a very simple matter. So simple is it, in fact, that 
the first idea which suggests itself is : Why was it never 
thought of before? Briefly, it consists in printing any num- 
ber of colors at a single impression ; it is color printing with- 
out blocks or stones, and with colors which are not ink, the 
colors forming at once the block and the pigment. The colors 
are molded and cut into blocks, when the various pieces 
forming the subject to be produced are fitted together in an 
iron frame. It is placed on a printing press, and impressions 
are produced upon moistened paper. The advantages of the 
new system over that ordinarily practised are very marked ; 
any number of colors can be printed at a single impression, in- 
stead of requiring a separate block or stone for each impres- 
sion. The prints become perfectly dry in a few minutes," etc. 

The foregoing is from a recent editorial article in Engineer- 
ing. If our esteemed cotemporary will send 3d. over to 
the British Patent Office and procure a copy of Robert Rey- 
burn's patent 14,078, April 20, 1852, it will find an answer to 
its interrogatory. This supposed new discovery is more than 
twenty years old. 

A patent for substantially the same idea was applied for in 
this country by E. B. Larcher, but rejected, in 1868. But 
Moritz Laemmel was more successful, for on July 4, 1871, he 
obtained an American patent for the thing; which grant is 
chiefly of value as illustrating the little worth of our so-called 
official examinations, to carry on which an army of five hun- 
dred men and women is maintained at Washington, at an enor- 
mous expense, which is assessed upon and paid by inventors. 



AMEBIC AN OYSTER CuXTTTKE. 

A short time ago, Frank Buckland counted forty oyster 
spat on a bunch of five American oysters, in a lot sent to the 
London market by some of our exporters. Such apparent 
disregard for the future alarmed him, and he straightway 
warned us, in Land and Water, that we were squandering 
our resources, and that if we did not do something immedi- 
ately to protect our young oysters against rapacious oyster 
catchers, or to increase the supply by artificial propagation, 
our oyster grounds would be exhausted,just as those of Eng- 
land have been. 

In an Englishman, even a naturalist so well informed as 
Mr. Buckland generally is, the assumption that oyster cul- 
ture is something practically unknown in this country may 
be excusable ; but for a clever writer like the author of the 
pleasantly written paper on oysters, printed in the current 
number of the Popular Science Monthly, to assert that nothing 
in the way of oyster culture has been done here is altogether 
unpardonable. To set forth so minutely the antiquated 
methods of Europe as models for our oyster growers to imi 
tate is an aggravation of the fault for which even a residenc 
on the Jersey coast offers but partial mitigation. It is fortu 
nate that our New England oyster growers are not vindictive, 
else they might overwhelm our erring friend with remorse 
by sending him a few hundred " extras " as a sample 
of what are covering hundreds of thousands of acres of the 
bed of Long Island Sound, all natives raised from the spawn 
by a system of culture developed on the spot. To a writer 
accustomed to be accurate, however, it may be sufficiently 
humiliating to learn that of late years the finer grades of the 
varieties which he writes about with such enthusiasm have 
been transports from Connecticut breeding grounds, the fruit 
of a culture which he declares to be non-existent. 

The French experiments in this line have been public un- 
dertakings, officially reported on: with us they have been the 
work of unpretending oystermen, whose aim was oysters, not 
fame ; and having accomplished their object, they have gone 
about their business, quite unconscious of the service they 
were rendering the country. The consequence is that, 
though the business has developed to enormous dimensions, 
those not directly engaged in the work know little or nothing 
about it ; and even those who have taken upon themselves 
the task of writing up the oyster trade of the country have 
missed its most important feature, by going to the markets 
instead of the oyster grounds for information, or by assum- 
ing that methods which prevail south of New York are also 
those of the East. 

Ever since the country was first settled, Long Island Sound 
has been noted for producing oysters of superior size and 
quality. They are of the northern species, characterized by 
great breadth and thickness, firm white meats, and delicate 
flavor, qualities which the southern oyster cannot rival even 
when transplanted into the same waters. Owing to the 
streams which freshen the water along the Connecticut 
shore from Greenwich to Bridgeport, and to a less degree 
farther east, where the influence of the open sea is more 
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strongly felt, the oysters along this coast attain a quicker 
and finer development than elsewhere, the culminating 
point being in the swift channels among the rocky islands 
off Norwalk — the home of the original " Saddle rocks," the 
" Sounds," and other standard varieties: all the same oyster 
though differing, in size, shape, color, and flavor, with the 
position and character of their bed and the accidents of their 
development. 

Twenty years ago, the oyster business of this region was 
carried on precisely as described in the Popular Science 
Monthly ; that is to Bay, artificial propagation was unknown, 
and, when the native grounds were exhausted, the supply 
was kept up by restocking them with " seed," or small 
oysters brought from the Chesapeake Bay or the Hudson 
river. Among the oystermen of Norwalk at that time were 
the Hoyt Brothers, young men who brought to the business 
more than the usual allowance of brains. Not satisfied with 
merely handling oysters, they sought to understand them, 
studying them in the water and out of it with a persevering 
directness that would have delighted the heart of Agassiz. 
Observing that native spat would sometimes settle upon 
seed brought from abroad, they set to work to discover the 
conditions of such fixing of the spawn, rightly arguing that, 
the secret once penetrated, they might save themselves the 
trouble and cost of going elsewhere for seed, besides secur- 
ing a better breed of oysters. 

Had they known anything of European experiments 
in oyster culture, they might have got on faster at first: 
they might also have been led astray and discouraged, 
as others have been, by fruitless imitations of foreign 
methods. The climatic and other conditions here are so un- 
like those of France or Italy that entirely different methods 
of oyster culture are required. On the whole, therefore, it 
was fortunate that the Hoyts had to begin at the bottom and 
learn everything by personal observation and experiment. It 
was fortunate, too, that with Yankee common sense they 
pitched upon the master key to the problem at first, and 
sought to discover the natural conditions of oyster propaga- 
tion on their own grounds. One year the Sound's bed will be 
literally covered with oyster spat ; the next, it may be.though 
the oysters spawn as abundantly, scarcely a young oyster will 
be found. Again there will be a year, like 1873, when there 
will be no spawn. Their problem, it will be seen, was no 
easy one to solve. 

After much study of oysters and oyster grounds, and many 
trials with different materials for fixing the spawn, our ex- 
perimenters learned at last that the securing of a crop of seed 
depends upon two essential conditions : first that the parent 
oysters spawn; second, that, at the time of spawning, the 
floating spat must have presented to them something clean 
to which to attach themselves ; it may be stone, shell, glass, 
iron, wood, leather.anything.in short, provided it is perfectly 
clean. The first great point in artificial oyster propagation is 
therefore to know just when to have the stools on the ground. 
The time of spawning varies with the season, the position of 
the bed, and the depth of water over it, so that it requires 
close watching, with frequent dissections, to determine the 
precise moment when the spawn begins to run. If the stool 
is presented too late, the spawn is lost and the stool worse 
than wasted ; if too scon, it is equally thrown away, since it 
becomes covered with white slime in a fewdays.and then the 
spat cannot strike. Sometimes a heavy storm at spawning 
time comes to the aid of the oyster farmer.and adds immense- 
ly to the productiveness of natural beds: it churns up the 
gravel and shells on the bottom, scours them clean, beats the 
slime off the rocks.and brightens things generally for the re- 
ception of the coming spat. Last summer the spawn was 
abundant ; the natural conditions for its lodgment were un- 
usually favorable ; and if the starfish and other enemies of 
the oyster do not destroy the crop, it will be an unusually 
productive one. But we are getting ahead of our history. 

Having come to the conclusion that clean stools at spawn- 
ing time were the one thing needed to fix the native spawn, 
the Hoyt brothers gathered up some thousands of bushels of 
weather-worn shells and scattered them over their grounds. 
Naturally they were laughed at by " practical " oystermen, 
who had been in the business for years and knew "all about 
it" ; while other men threatened them with all sorts of penal- 
ties for filling up the channels and otherwise interfering 
with the natural order of things. Their venture, however, 
proved eminently successful ; the clean shells were quickly 
covered with spat, and sixteen years ago they reaped their 
first crop of artificially propagated oysters. 

There is nothing that commands respect like success. See- 
ing the result, those who had scoffed at the method were 
eager enough to try it. A new impetus was given to the 
oyster business. Exhausted oyster grounds were restocked, 
and miles of hitherto unproductive ground were brought un- 
der cultivation. From Greenwich to Westport there is not a 
break in the oyster beds, the great bulk of them owing their 
existence to artificial propagation. 

The stools chiefly prized are shells and screeneA-gravel, 
ranging in size from a hickory nut to a hen's egg. The fra- 
gile amber-colored shells which abound throughout the Sound 
— the oystermen call them "gingles" — make excellent stools: 
so do scallop shells, boat loads of which are brought from 
the Rhode Island shore for this purpose. Large stools are 
less desirable, since the oysters crowd and pinch each other 
on them, and the bunches are harder to separate when the 
time for transplanting arrives. Still in many cases it is ne- 
cessary to scatter comparatively large shells and stone, 
among the finer shoals, their action being apparently to create 
little rests or eddies in the water flowing over the bottoms, 
thus enabling the spawn to strike. 

In the costly tilesnd cone devices for taking spat, employed 
by the French systems, which have, by the way, superseded 



the methods described in the Popular Science Monthly, the 
fixing of a few hundred thousand spat is accounted some- 
thing wonderful : and much to the amusement of our oyster 
i growers, American newspapers have copied French reports, 
| wonderment and all, when within an hour's ride of their 
publication offices are breeding grounds of many acres, sown 
with spat in countless millions. Our oystermen number 
j such small things only by the bushel. Over large areas, this 
j year's seed is so plentiful that an ordinary '* drag ", holding a 
! bushel or more, will be filled by drawing it loosely over a strip 
j of bottom a yard wide and a rod long. A bit of shell as big 
j as one's finger nail will carry perhaps half a dozen spat,and as 
l many as sixty or eighty may be counted on a single valve of 
an oyster shell. 

The diminutive breeding grounds which the French make 
so much of — creeks and puddles, we have heard them 
called by men accustomed to the larger spaces under cultiva- 
tion here— compare with those of Long Island about as a 
kitchen garden with a Calif ornian wheat farm. The difficulty 
along the Connecticut shore is not in propagating the oyster 
— that is easy enough now — but in maintaining the crop until 
it is mature. It is only by the most persistent warfare against 
star fish and other oyster enemies that uniform success is 
possible. 

In another article, we propose to describe more minutely 
the processes of oyster culture and the effects of it, also the 
obstacles which our oyster breeders have to contend with. 



THE COAL AND IKON PRODUCTS OF THE WOULD. 

M. Gruner's report on the coal and iron industries of the 
world, which has lately appeared in France, is a document 
evincing laborious research, and one which, to the student 
of political economy and to the statistician, cannot but be of 
the highest practical utility. The author was a member of 
the International Jury at the Vienna Exposition, and it has 
been his object to compare the conditions of the two great 
industries as existing in 1873 with their state at the time of 
the French Exposition in 1867. While we cannot follow the 
details of the long report, there are, nevertheless, many gene- 
ral results and conclusions which will prove both instructive 
and interesting. 

M. Gruner estimates the entire fuel production of the 
world at 360,000,000 tuns, and he calls attention to the fact 
that the value of the mineral combustible annually consumed 
largely exceeds that of the ores mined. In England, in 1871, 
the total coal yield was valued (in round numbers, which 
for convenience' sake we shall use throughout this article) at 
$92,000,000, while that of all the other mineral products, 
including refractory clays, marine salt, phosphorites, etc., 
did not exceed $62,000,000. In Germany and France the 
same excess in favor of coal also appears. Throughout the 
entire world during 1872, the author places the value, of all 
the minerals but fuel, mined at $320,000,000 : of the fuel at 
$620,000,000, or nearly double. 

Referring to the English coal production, the author states 
that, for the forty years from 1831 to 1871, the ratio of in- 
crease has been as from 1 to 6. The present rate of production 
per workman is about 299 tuns per annum in England, 220 
in Prussia, 159 in France, and 157 in Belgium. It is believed 
that these figures will never exceed 300 tuns in England, 
and 160 in France and Belgium ; so that, estimating by the 
present English yearly increase in fuel mined, in the year 
1910 fully 2,000,000 men will be actively engaged in the in- 
dustry. This is hardly possible, since the above number of 
working men support a population five times greater ; and for 
this aggregate to be 'maintained by a single industry, there 
must be a corresponding increase in all the other branches 
of English labor. Hence, from the nature of things, a maxi- 
mum of coal production must be eventually reached. Re- 
garding the final exhaustion of the English mines, the author 
places their duration at 750 years. 

The aggregate production of 250,000,000 tuns in 1872 is 
made up by the various countries in the world contributing 
as follows : Great Britain, 123,000,000; United States, 40,- 
000,000; Germany, 40,000,000; France, 15,900,000; Belgium, 
15,600,000; Austria and Hungary, 10,000,009; Spain, 1,000, - 
000; Russia, 800,000; and English colonies, China, Chili, and 
Japan, 3,700,000. It is believed that within thirty years the 
American coal production will exceed that of England ; but 
the indefinite increase of the yield, it is thought, will be pre- 
vented by the absence of a corresponding increase in the 
demand, in the same manner as in Great Britain. 

After thus dealing with coal, the subject of iron is dis. 
cussed, and the value' of its ores stated to exceed that of all 
those of other minerals save gold. At a minimum, the an- 
nual value is placed at $70,000,000, or $2 per tun on the ag- 
gregate extraction of 1872. From the 35,000,000 tuns then 
mined, 14,000,000 were made into cast iron, 8,500,000 into 
rolled or forged iron, and 1,000,000 into homogeneous iron 
and steel. On comparing these figures with those given for 
1865, the iron production is shown to have become still more 
rapidly developed than that of coal. In seven years the coal 
yield increased from 9 to 12 - 5, while that of iron increased 
from 9 to 14. The steel manufacture has tripled in the same 
period. 

— «•» m 

The Pittsburgh Commercial explains the origin of a very 
foolish, sensational story as to the possibility of Pittsburgh 
being destroyed, wholly or in part, by the caving-in of the soil 
from the action of subterranean fires. It is merely a deserted 
coal pit, which has been smoldering for 30 years past, with- 
out damage or danger. 



TO 0TTB PRESENT AJTD FUTURE 8TJB8CREBEB8. 

We call the attention of our subscribers, and the public 
generally, to the new prospectus of the Scientific Ameri- 
can, for the year 1875, published on another page of this is- 
sue. 

In about ten days, each one of our mail subscribers will 
receive a handsome subscription list, printed in colors, a cata- 
logue of publications issued from this office, and a chromo 
pocket calendar for 1875. The publishers of the Scientific 
American will esteem it a personal favor if every present 
subscriber will take the trouble to circulate the subscription 
list when he receives it, and ask some of his friends to join 
him in taking the paper for the coming year. 

Notwithstanding that the Scientific American has a 
much larger circulation than any paper of its kind ever at- 
tained, and the fact that each year its sale increases several 
thousands over that of the previous year, we believe that it 
merits a still larger patronage ; and we shall not be satisfied 
until its weekly issue reaches one hundred thousand copies. 

Next week we shall print both our Special Edition and 
the regular issue, amounting to one hundred and fifty 
thousand copies, and we shall commence the new volume 
by printing fifty thousand every week, relying upon our old 
friends and subscribers to furnish new names, enough, with 
the renewal of their own subscriptions, to enable us to ex- 
ceed that number soon after the commencement of the year. 

The public attention is called to the inducements for new 
subscribers, published in the prospectus already alluded to. 



The death is announced of the General Marquis de Laplace, 
son of the great astronomer, at the age of eighty-five. He 
began his military career under the first French Empire. 



SCIENTIFIC AND FBACTICAL INFORMATION. 
the chemical effect of the phylloxera on grape 

VINES. 
i, To those who may be experimenting in search of a reme- 
dy for the phylloxera, so as to gain the $60,000 reward of- 
fered by the French government, the following table, show- 
ing the chemical effect of the insect upon the vine, will be 
of interest, and perhaps may lead to a more intelligent in- 
vestigation 

Healthy vines. Attacked vines 
per cent. per cent. 

Bark of fresh roots : Cane sugar 2 

Glucose • 1 

Fresh roots without bark : Albumen 2 0'6 

Oxalic acid. . . 17 - 80 4-04 

Roots dried at 212° Fah. : Pectic acid. ... 6 20 1-90 

Tannin 960 768 

Radicles dried at 212° Fah: Car- ) 

bonate of potash ) 1-48 C428 

Total ash 6-42 12-85 

Leaves driedat 212°, collected in) 1-85 0*72 

June: Carbonate of potash j 

Total ash 8-80 2*95 

" collected in Septem- ) . . . - 72 0"39 

ber : Carbonate of potash j 

Total ash 1325 13-00 

Branches dried at 212°: Carbonate : ) 190 026 

of potash j 

Total ash 3-45 349 

RECENT EXPERIMENTS ON EXPLOSIVES . 

In'experimenting upon dynamite, not long ago, M. M. Roux 
and Sarrau found two kinds of explosions. The simplest, or, 
as it is termed, of the second order, is caused by the ordinary 
inflammation of the substance ; the explosion of the first 
order, or detonation, is produced by the percussion of a power- 
ful priming such as fulminate of me*rcury. These two explo- 
sions are such" that the same quantity of the substance, deflag- 
rating in the same capacity, causes therein very different 
pressures. Later investigations prove that this remarkable 
quality of dynamite belongs also to the majority of explosives. 
Nitro.glycerin, pyroxylin, picric acid, and the picrates of 
potash, baryta, strontium, and lead, detonate by fulminate of 
mercury. Ignited with an Abel capsule (or when this does 
not suffice, with a small quantity of powder), anexplosion of 
the second order is produced. 

Gunpowder, either in grains or in a dust, does not detonate 
with fulminate of mercury ; but by using nitro-glycerin as an 
auxiliary detonator, itself being excited by the fulminate, an 
explosion of the first order is obtained in the powder, very 
different from the ordinary explosion. This takes place 
under all the conditions in which gunpowder is commonly 
employed. 

ZINC A PREVENTIVE OF BOILER INCRUSTATION. 

An engineer on board the St. Laurent, a steamer plying 
between this port and France, after making some repairs in 
the boilers, left accidentally therein an ingot of zinc. Some 
time after, in searching for the bar in the generator, in which, 
meanwhile, steam had been maintained, he found to his sur- 
prise that the metal had disappeared, and also that the 
incrustation left by the water, instead of being hard and firm, 
was a mere mud, easily washed out. Repeating the experi- 
ment over another voyage, the same result was reached. M. 
Lesueur, of Angers, France, after examining into this circum- 
stance, thinks that the zinc forms a voltaic couple with the 
iron of the boiler, zinc being the negative pole and the iron 
the positive. It then happens, as in all batteries, that the 
zinc is consumed ; while the iron is protected both from oxida- 
tion and dissolution. 

^ i#> m 

We are informed that the Attorney General has considered 
the question, whether the subscribers to the Patent Office Tea 
Party Testimonial are liable to the penalty prescribed in the 
Act of Congress in such cases. It is further stated that, for 
reasons of State, the decision is withheld from the public. 
Can any one inform us whether there has really been any of- 
ficial action in the matter? 
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WIRE TBAMWAYS. | t j on of tne mar k ets . We also learn that, of late, various disa- 

The use of wire rope ways for transporting minerals, etc., I greeable compounds, known in England as " French " and 

especially in hilly countries, is becoming very general, and a \ » Australian " butter, have been imported into this country 

company is now constructing them in many parts of the j by British dealers desirous of avoiding penalties under the 

" ~" " '' " "* "" " adulteration acts of 



world, an improved design by its engineer, Mr. W. T. H. 
Carrington, being usually adopted. We give herewith a view 
of the line erected in Norway, in the iron mines at Aalsund. 
Many such mines have been for a long time worked only to a 
very small extent, or even left unworked, owing to their be- 
ing placed at such inaccessible spots as to preclude the possi- 
bility of economically transporting the ore to a port of ship- 
ment. Frequent examples of such are found on the coast of 



their own nation ; so that altogether it 
would appear that there is sufficient of the artificial material 
in the United States to render the following method for its 
detection valuable to merchants or consumers who desire to j 
avoid investments in it. 

Mr. John Horsley, F. C. S., furnishes to theOhemieal News 
a record of the results of recent experiments, which were di- 



son & Co., weighs forty tuns, and its blow under steam is 
equivalent to a fall of that weight from a hight of 80 feet. 
The actual force of the blow has not yet been determined. 
The total weight of the machine is 665 tuns, and its cost 
$250,000. 



Norway, situated high up among the mountains, which tower i an d therefore the process indicated will prove useful both to 
above the numerous fiords 
which indent its seaboard 
The only approach to these 
mines consists of a rugged 
and zigzag road, quite unfit 
for the carriage of any large 
quantity of mineral, and, 
owing to the extreme steep- 
ness of the mountain side, 
often leading a circuit of 
many miles to reach a spot 
which is less than half a 
mile distant in a straight 
line. To accommodate such 
cases an arrangement of 
wire rope incline has been 
designed and successfully 
worked, as shown in the en- 
gravings, the details being 
represented in the second 
illustration. It consists of 
two steel ropes of about 40 
tuns breaking strain, fixed 
at the mines and stretching 
direct to the small pier at 
the foot of the mountain, 
spanning a distance ' of 750 
yards without support. On 
it are run two cages with . 
small grooved wheels, in 
which are placed about 12 
cwt. of iron ore, the fixed 
ropes being kept in tension 
by means of weight boxes 
at the bottom. The loaded 
cage is made to draw up the 
light one by means of a 

light steel rope, which passes round suitable brake sheaves 
at the mine, and by which the speed of the descending load 
is governed. On arriving at the bottom, the cage is dis- 
charged into a large truck ready to receive the ore, which, 
when full, is, in its turn, discharged into the ship to be load- 
ed. The light cage has, meantime, arrived at the top, and, 
being filled, is allowed to descend, and to draw the emptied 
cage up. Theincline is an angle of 45 degrees, and the speed 
at which the cages are run is about 15 to 20 miles per hour. 
Bylhis means about 100 tuns per ten hours are transported at 



Coppering of Iron Rollers for Calico Printing. 

Th. Schlumberger cleanses the iron cylinders with a con- 
centrated alkaline ley, washes well in water, and goes over 
the whole surface with the file. The surface is then very 
bright, and is not to be touched with the finger or soiled with 
rected toward the detection of meat fats mixed with butter, , the breath. It is then plunged in an alkaline bath composed 

j of : Sulphate of copper, 1 part, dissolved in water, 12 parts ; 

cyanide of potassium, 3 parts; 
carbonate of soda, 4 parts, 
sulphate of soda, 2 parts, dis- 
solved in water, 16 parts. Or: 
Ammonia, 3 parts, acetate of 
copper, 2 parts, dissolved in 
water, 10 parts ; cyanide of 
potassium, 3 parts, carbonate 
of soda, 4 parts, sulphate of 
soda, 2 parts, dissolved in 
water, 10 parts. The cylin- 
der is allowed to remain 
twenty-four hours in one of 
these baths, subject to the 
action of a battery of four or 
six pairs, till the surface is 
coated with a slender but ad- 
herent layer of copper. It is 
washed and cleansed with 
pumice stone. If in this ope- 
ration the iron'should be laid 
bare in any part, the cylin- 
der must be anew submitted 
to the alkaline bath. As soon 
as the coating of copper is 
uniform, it is washed in acid- 
ulated water and immersed 
in an acid bath of sulphate of 
copper. This bath is com 
posed of solution of copper 
at 20° B., to which -^ of 
its volume of sulphuric acid 
is added to facilitate the solu- 
tion of some metallic cop- 
per, which is also immersed 
in the bath for the purpose of 
maintaining the solution in a 
concentration. Here the cylinder is left 
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WIRE TRAMWAT AT THE IRON HONES, AALSUND, NORWAT. 




a very low cost, the only expense being the men required to 
work it, namely, about three at the top and two at the bot- 
tom. 



The Detection of Suet Batter. 

We have had occasion repeatedly to allude, to the various 
imitations of butter, mainly compounded of suet, which have 
found their way into our markets; sometimes under fanciful 
names. which indicate their composition, and in some cases 
marked as and purporting to, be the genuine article. Owing to 
the determined opposition of the butter and- cheese trade of 
this city,Jbut little, we believe, is here consumed; but it is 
credibly stated that quantities are shipped to the South and 
to otih«r sections of the country, where a less careful supervi- 

on is exercised 'ovsr the quality of the staple or the condi- 



those suspecting such adulteration in genuine butter, as well 
as to others who are not sufficiently expert to distinguish the 
artificial from the inferior qualities of the real article. 

Fresh butter is permanently soluble in methylated ether of 
specific gravity 0730 at the temperature of 65° Fah. With 
the view of determining whether any other substance con- 
tained in the butter could be precipitated from it, Mr. Hors- 
ley first placed 25 grains of the fresh material in a test tube 
with 1 dram of methylated et&er, in which ready solution 
took place. Thirty drops of methylated alcohol, 63° over proof, 
were added, and the whole agituted, but nothing was precipi- 
tated. The experimenter then mixed 10 grains of fresh but- 
ter with 15 grains of mutton fat, and added the liquids as be- 
fore, when, in less than half an hour, the fat was precipitated, 
the heat of the room being 68° Fall. Lard, beef, mutton, and 
tallow f ats,properly melted together in proportions of 60 grains 
of butter and 40 of fat and stirred until cold, can each, by a 
similar operation, be precipitated in a few minutes. As much 
as 30 per cent of the fat first used has thus been recovered. 
This is a simple and direct way of dealing with such adul- 
terations, and is superior to the process of estimating the 
butyric acid. It should be observed, however, that crystali- 
zation of butter out of the ethereal solution at a lower tem- 
perature than 65° must not be mistaken for the fats precipi- 
tated by the alcohol alluded to, since the butter, besides be- 
ing so much lighter, occupies the upper layer, and is different 
in character and easily remelted by the application of the 
warm hand for a minute or so. 



— <»■ — 



The One Rail System. 

A contract has been taken by Messrs. Whittaker & Wood- 
ward to build a railroad on Crew's prismoidal one track sys- 
tem, from the .depot in Austin, Tex. , to some quarries near 
that city. It is built by the contractors at their own risk, as 
an experiment, and, if successful, is to be paid for at the rate 
of $4,000 per mile. 

We have heretofore illustrated this novel style of railway. 
We have no doubt as to the success of the above example. 
The Crew plan is one of the cheapest and best plans for rail- 
ways that has been devised. 



A Large Trip Hammer. 

The largest trip hammer in the United States has recently 
been completed at Nashua, N. H., at an expense of $75,000. 
The weight of iron used in it is about two hundred tuns. 
The ram weighs twelve tuns, its striking force is about one 
hundred tuns, and four large boilers are brought into use to 
furnish steam to run the six hundred horse power engine re- 
quired to successfully operate it. The immense crane, with 
which the iron that is manipulated is hoisted into position, is 
the largest in the country, and is rigged with modern mechan- 
ism, so nicely that two men can easily hoist fifty tuns dead 
weight. 

The above devices are pigmies in comparison with some of 
those used in England and on the Continent. For example ) 
the. new hammer at Woolwich, Eng., made by Nasmyth, Wil. 



uniform state of 
till the layer of copper has attained the desired thickness, a 
galvanic current being kept up by a battery of four pairs. 
If the temperature is between 60° and 65°, three to four weeks 
are required to produce a deposit of one thirty -third of an inch 
in thickness. The cylinder is turned one quarter round daily 
to change the portion of its surface which faces the sheet 
of copper used as a positive electrode. 

«.».«- 

A Good Suggestion. 

A writer in the London Builder suggests that thick glass 
might be easily and cheaply cemented to the walls of hospi- 
tals, etc. It would be nqn-absorbent, imperishable, easily 
cleaned, readily repaired if damaged by accident, and, un- 
like paper and paint, would always be as good as at first. 
Glass can be cut or bent to conform to any required shape. If 
desired, the plates may colored any cheerful tint. The non- 
absorbent quality is the most important for hospitals and 
prisons, and, we should think, is worthy the consideration of 
architects. 

■!«■■ ■ ■ 

A DEVICE FOB PREVENTING PEIMING. 
The difficulty of securing the dryness of steam, as it leaves 
the boiler, has lately engaged much attention, and many de- 
vices for the purpose have been invented. We give herewith 
a sectional view of one of the latest, which is the idea of Mr. 
Bobert Johnson, of Haughton Place, Bradford, England, and 
which lias already been successfully applied by him to a 




number of boilers. The arrangement — to which Mr. John- 
son gives the name of anti-primer — consists simply of a pipe 
extending from the dome down into the barrel of the boiler, 
the whole length of which it traverses below the water line, 
then returning again to the dome, where it joins the stop 
valve through which the steam is drawn off. As seen from 
the engraving, the steam on its way from the boiler has to 
traverse the pipe, and during its course any water which may 
be mixed with it is evaporated by the heat communicated from 
the surrounding steam and water through which the pipe 
passes. The arrangement can be easily fitted to existing 
boilers, and we hear, says Engineering, that it has given very 
good results. 

The jaborandi is the name of a- Brazilian plant, which, it is 
said, has lately been found to be the most powerful known 
sudorific. It is stated that the medicine therefrom is eff ec 

tive against even rnhie^. 
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Continued from page : 



For the many interesting details connected with this great 
work, that have been already published by us, with engrav- 
ings, the reader is referred to the Scientific American of 
November 14, 1874, page 307, where the series begins. In 
our last paper on the subject, page 338, we printed engrav- 
ings and descriptions of the novel iron beam tunnels. We 
now come to the masonry tunnels, which start at the end of 
the beam tunnel, 24 feet 9 inches south of the south side of 
67th street, and extend thence 1,150 feet, to u point 29 feet 2 



at the springing line of 4 feet 6 inches. The backs of these 
walls, however, are carried up 5 feet above the springing line, 
as shown in Fig. 12, which is a cross section of the tunnel, 
and the spandrels are filled in with rubble masonry. The 
masonry of these abutments is gneiss rubble work, laid in 
cement mortar, with vertical and horizontal joints on the face, 
the stones being moderately well dressed. 

The two inner abutments, which form a continuation of 
the two inner brick walls of the beam tunnel, are also -founded 
3 feet below railroad grade, but with a thickness below grade 
of 5 feet 6 inches. At the grade line, the offset of 6 inches, 
back and front, again occurs, giving them a thickness of 4 
feet fi inches. From this breadth of bottom, they taper off, 



thoroughly drained with clay pipe drains 6 inches in diameter 

and placed every 50 feet. The backs of the arches are covered 

with three-ply felt and roofing cement. The centering used 

in building these arches does not differ so greatly from that 

in common use as to warrant a detailed description. As 

I regards the manner of joining these arched brick tunnels to 

j the flat roof beam tunnels, it may be mentioned that this 

connection is always made at one of the rectangular openings 

; which are placed in the roof of the beam tunneling. Thus, for 

example, the brick tunnel we are describing begins at a point 

24 feet 9 inches south of the south side of 67th street, at 

which point the opening in the beam tunnel ends, the face of 

the brick tunnel acting as part of the retaining wall of the open - 



FOURTH AVE GRADE 




Fig. 12. THE UNDERGROUND RAILWAY IN NEW TORE-CROSS SECTIONS OF THE MASONRY TUNNELS. 



inches north of the north side of 71st street. By reference 
to the profile of the road, published in out impression of 
November 14, 1874, it will be seen that, at 66th street, the 
grade of the avenue commences to ascend a pretty high ridge, 
thus increasing the headway so much that the difference of 
railway and avenue grade is 25 feet at 67th street, 33 feet at 
69th street, and 23 feet at 71st street. The hight of the 
main central tunnel is 21 feet in the clear from railroad grade 
to the crown of the arch, which thus, at 67th street, gives the 
ventilating shaft a depth of 4 feet, and at 71st street, a depth 
of 2 feet. 

Like the beam tunnels, the brick tunnels consist of three 
parallel tunnels, a large central one aud on either side a small 
single track tunnel, having no connection with the central 
tunnel save by an, occasional manhole and the ventilators to 
be hereafter described. The roofs of the tunnels are semi- 
circular brick arches, resting on four stone abutments. The 
two oute> abutments, which form a continuation of the outer 
rubble walls of the beam tunnel, are founded 3 feet below 
railroad grade, and are 6 feet in thickness up to grade, 
where an offset 6 inches back and front occurs, giv- 
ing a thickness of 5 feet, as shown in Fig. 12. From this 
point the wall rises 8 feet and 6 inches to the springing 
line of the arch, vertical in the inner face but battered on the 
back J of an inch to the foot, which gives the wall a thickness 



I with a batter on each face of about i of an inch to the foot, 
; to a thickness of 4 feet 2 inches at the springing line, which 
: is also 8 feet 6 inches above the railroad grade. These abut- 
I ments are also constructed of gneiss rubble masonry, of the 
1 same class as that used in the outer abutments and retaining 
walls. On top of the four abutments rest three semicircular 
brick arches, forming the roof of the three 'tunnels. Each 
of the arches of the two side tunnels has a span of 16 feet in 
the clear, from abutment to abutment, and 8 feet rise. 
These tunnels have "thus a width 3 feet greater in the clear 
than that of the corresponding tunnels in the beam tunneling. 
Their hight from grade to the crown of the arch is 16 feet 
6 inches in the clear. The arch is formed of brick, laid in 
the usual way and keyed with stretchers, well laid, and has 
an uniform thickness of 20 inches. The arch spanning the 
large central tunnel has a span of 25 feet and a rise of 12 
feet 6 inches. It is also of brick, laid in the usual manner, 
but of varying thickness. Its general thickness is 20 inches, 
but for a distance of 3 feet north and smith of the ventilating 
shafts, its thickness is increased 4 inches, thus forming a 
kind of rib, 16 feet broad by 4 inches thick. The necessity 
of this thickening of the arch will appear obvious by a glance 
at Fig. 13, which represents the tunnels and ventilator, where 
the thickness is indicated by the dotted lines of the central 
arch. Tho spandrels are filled in with rubble masonry and 



ing. Some idea of the excellence of tin- work may be formed 
from the following fact: Although the work was carried for- 
ward with such expedition that the centering was knocked 
away but a few hours after the arches were turned, and the 
arches in their green state loaded with earth, sometimes to a 
hight of eight feet above the street grade, the greatest set- 
tlement has in no case exceeded one quarter of an inch, while 
in many places no settlement whatever is appreciable, though 
levels have been taken several times. Such a result, after 
such a severe test, is one most flattering to the engineers and 
contractors. 

In front of the Normal College, which fronts the work on 
Fourth avenue at 69th street, the work on this tunnel was 
carried on both day and night, The tower of the college 
stands within a few feet of the tunnel walls, and the excava- 
tion for the latter was carried 21 feet below the tower foun- 
dation. The total depth of the cut was 33 feet. Not the least 
injury to the college walls ensued. This portion of the work 
was done during the protracted drought of the last summer, 
which was most favorable to its success. The side abutments 
were raised just as fast as the earth was taken out. 

The manner of ventilating these last tunnels is quite a sim- 
ple- one and clearly shown in Fig. 13, which gives a section of 
the tunnel through one of the ventilators. Those of the 
central tunnel consist of cylindrical shafts or openings, buit[ 
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Fig. 18. -THE 



UNDERGROUND RAILWAY IN NEW YORE-CROSS SECTIONS OF THE MASONRY TUNNELS AND VENTILATING SHAFTS. 
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in the crown of the arch, 40 feet apart from center to center, 
extending from the surface of the street to the roof of the 
tunnel ; they are ten feet in diameter in the clear and lined with 
brick throughout their whole extent. The thickness of this 
brick lining varies in the manner shown in the figure. At 
the street level, this opening is coped with granite coping 10 
inches by 18 inches, which is in turn surmounted by an iron 
railing three feet six inches high, consisting of wrought iron 
uprights, one inch square, pointed at the top. These uprights 
are alternately three and six inches above the top rail and are 
placed four inches apart. The top and bottom rails are one 
and one half inches by half an inch cross section. 

Into the sides of this large ventilating shaft, enter the ven- 
tilators of the side tunnels, one for each tunnel. These are 
also cylindrical in shape, four feet in diameter in the clear, 
and lined uniformly with twelve inches of brick. They start 
from the inner side of the side tunnels, some four feet seven 
and three quarters inches above the springing line, and run 
out at an angle of 45°, entering the large shaft four feet 
four and a half inches above the inner face of the central tun- 
nel, which gives them an elliptical cross section at their open- 
ing into the ventilating shaft, as shown in Fig. 13. The piece 
of iron beam tunneling, 2,325 feet in length, which extends 
northerly beyond the brick tunnels, completes the work upon 
the first division of the road. It is precisely analogous to the 
portion described on page 338. 

The following are the names of the sub-contractors on this 
division of the work: 

Earth excavation from 49th to 56th sts- -Brown & Ryan. 
" 56th to 67th sts .-Brown & Ryan. 
." 67th to 73d sts- -Dillon, Clyde & Co. 
Earth excavation and masonry from 73d 

to 77th streets J. C. Ryan. 

Earth excavation and masonry from 77th 

to 79th streets David Flemming. 

Rock excavation from 49th to 56th sts. .P. Sessiors. 
Masonry (stone), from 49th to -56th sts . • Blake & Ripley. 

" 56th to 67th sts-. Redfield& Whittlesey. 
" (brick), '* 56th to 67th sts-. Raymond, Rice & Co. 
(both), '* 67th to 73d sts. . .0. A. Williams & Co. 
Iron work from 56th to 67th, and from 73d 

to 79th streets Watson Manf g. Co. 




Tbe mechanic of tbe Future. 

To the Editor of the Scientific American : 

In your issue of December 5, you have an article with the 
above caption, commenting upon the difficulty of finding me- 
chanics qualified to undertake the direction of special works 
requiring the application of their technical experience in new 
lines, and you give.as a reason for this difficulty ,the animosity 
of trades' unions to the elevation of their members. I do not 
dispute this position, for it is not in my line of experience, 
but may I not take the liberty to point out the fact that there 
are plenty of skilled mechanics, outside of trades' unions, who 
are ready and willing to fill any situation they are qualified 
for 1 If your correspondent had made a direct appeal to the 
trade at large, he would not have been disappointed. 

You also remark that the ambitious and skilled mechanic 
leaves his shop and establishes himself as a professional man, 
living on fees instead of wages, to the detriment of the inter- 
ests of manufacturers who desire this class to remain to di- 
rect their works. As regards your statement, it is entirely 
correct. Merit in a man, whether machinist or mathemati- 
cian, commands its price, and manufacturers have the remedy 
entirely in their own hands. If a man educates himself for a 
higher position than he is filling, and obtains an opening in 
another market, in what does he differ from the manufac- 
turer who sells his wares at the highest price he can obtain ? 
If a machinist, by reason of his skill , comprehensive mind, 
and ability to judge of cause and effect better than his fellows, 
sees that he can earn more in fees than in wages, to say 
nothing of being more independent, why should he not go 
for the fees ? 

Would any manufacturer listen to one of his skilled work- 
men if he told him that he thought of establishing himself 
as a possible competitor in the business,and that he would re- 
main at the lathe or planer if his wages were increased to 
something like what he would be able to earn outside of the 
works ? Naturally he would not increase his wages one cent, 
and in all probability he would discharge him on the spot as 
a disaffected man ; but after the disaffected man showed that 
he possessed capacity in a marked degree, there would arise 
a demand for his services. I speak from actual experience 
on this point. Many years since I worked at a lathe in the 
largest machine shop in New York. Out of working hours, I 
practised in another calling, and was fortunate enough to 
make it a success. One day the manager heard of it, and 
came to me, saying: " If you don't give up so and so, your 
place will be vacant." It so happened that I had just re- 
ceived an offer from parties which I had decided to accept, 
and I politely informed the manager that my place was then 
vacant. This was many years since,and I have earned annu- 
ally more than five times what I received in the shop. 

The facts are that the qualifications which belong to a first 
class mechanic (manager is a better term, because it compre- 
hends the situation more fully) are entirely removed romf 
mere technical manipulation of tools or metals. There are 
plenty of good workmen in a shop, who, so far as mere handi- 
work is concerned, could excel their overseer ; but they are 



not fit for superintendents. A methodical, systematic, and 
comprehensive mind, joined to workshop experience and 
thorough knowledge of human nature, are what make the 
successful superintendent, and such men are to be found if 
sought after: not at the wages of a workman, however, for 
their qualifications command more in other spheres. If manu- 
facturers need them, they will come to the surface fast 
enough. 
42 Cliff street, New York. Egbert P. Watson. 



Incendiary Postal Cards. 

To the Editor of the Scientific American : 

Of what materials are postal cards composed? I came very 
near to having my office burned by the ignition of a parcel of 
old cards, which were hung on hooks over my desk, at a dis- 
tance of 12 or 14 inches from the top of the chimney of an 
argandoil lamp, the light being turned down. When I went to 
tea, the light was burning, and the office was left alone dur- 
ing my absence. Fortunately, I returned in time to extinguish 
the fire before any material damage was done. After this, I 
took a postal card and set fire to it ; and I found that the card 
burnt like a taper, with a clear flame. I am now in search of 
knowledge concerning the formation of these inflammable 
articles. Gt. W. Ford. 

Rochester, N. Y. 

[Remarks by the Editor: — Postal cards are made so 
as to endure pretty rough usage, and thus very good paper 
stock is used in their manufacture. They are almost wholly 
vegetable fiber, and consequently burn easily and completely. 
Ordinary cardboard contains shoddy fiber and mineral matter. 
Enameled cards are nearly fireproof by reason of mineral 
matter. The postal cards seem to contain some of the color- 
ing matter which makes buff envelopes dangerous. The dark 
buff envelope paper ignites by a spark, and burns like tinder.] 



Cable Telegraphy. 

To the Editor of the Scientific American. 

Mr. Little's assertion.in your number for November 21, that 
Mr. Winter's improvement in cable telegraphy consists in 
working a galvanometer by an induction coil having primary 
and secondary wires,is incorrect, as a reference to the diagram 
and description printed in a previous number of the Scienti- 
fic American will show. 

Newark, N. J. T. A. Edison. 



fturlous Effects of Brain Wounds. 

In the recent brilliant address of Professor Huxley, before 
the British Association, " On the Hypothesis that Animals 
are Automata, "he says: 

" I am indebted to my friend General Strachey for bring- 
ing to my notice an account of a case which appeared within 
the last four or five days in the scientific article of the Jour- 
nal des Debate. A French soldier, a sergeant, was wounded 
at the battle of Bazeilles, one, as you recollect, of the most 
fiercely contested battles of tbe late war. The man was shot 
in the head, in the region of what we call the left parietal 
bone. The bullet fractured the bone. The sergeant had 
enough vigor left to send his bayonet through the Prussian 
who shot him. Then he wandered a few hundred yards out 
of the village, fell senseless, but, after the action, was picked 
up and taken to the hospital, where he remained some time. 
When he came to himself, as usual in such cases of injury, 
he was paralyzed on the opposite side of the body, that is to 
say, the right arm and the right leg were completely para- 
lyzed. That state of things lasted, I think, the better part of 
two years, but sooner or later he recovered from it, and now 
he is able to walk about with activity ; and only by careful 
measurement can any difference between the two sides of 
his body be ascertained. The inquiry, the main results of 
which I shall give you, has been conducted by exceedingly 
competent persons, and they report that at present this man 
lives two lives, a normal life and an abnormal life. In his 
normal life he is perfectly well, cheerful, does his work as a 
a hospital attendant, and is a respectable, well conducted 
man. This normal life lasts for about seven and twenty days 
or thereabouts, out of every month ; but for a day or two in 
each month he passes suddenly and without any obvious 
change into his abnormal condition. In this state of abnor- 
mal life he is still active, goes about as usual, and is to all ap- 
pearance just the same man as before, goes to bed and un- 
dresses himself, gets up, makes his cigarette and smokes it, 
and eats and drinks. But he neither sees, nor hears, nor 
tastes, nor smells, nor is he conscious of anything whatever, 
and he has only one sense organ in a state of activity , namely, 
that of touch, which is exceedingly delicate. If you put an 
obstacle in his way, he knocks against it, feels it and goes to 
the one side ; if you push him in any direction, he goes 
straight on until something stops him. I have said that he 
makes his cigarettes, but you may supply him with shavings 
or anything else instead of tobacco, and still he will go on 
making his cigarettes as usual. His actions are purely me- 
chanical. He feeds voraciously, but whether you give him 
aloes, or assafcetida, or the nicest thing possible, it is all the 
same to him. The man is in a condition wherein the func- 
tions of his cerebral hemispheres are, at any rate, largely 
annihilated. He is very nearly — I don't say wholly, but 
very nearly — in the condition of an animal in which the cer- 
ebral hemispheres are extirpated. 

" His state is wonderfully interesting to me, for it bears on 
the phenomena of mesmerism, of which I saw a good deal 
when I was a young man. In this state he is capable of per- 
forming all sorts of actions on mere suggestion. For exam- 
ple, he dropped his cane, and, a person near him putting it 
into his hand, the feeling of the end of the cane evidently 
produced in him those molecular changes of the brain which, 
had he possessed consciousness, would have given rise to the 



idea of his rifle ; for he threw himself on his face, began 
feeling for his cartridges, went through the motions of touch- 
ing his gun, and shouted out, to an imaginary comrade, ' Here 
they are, a score of them ; but we will give a good account of 
them.' But the most remarkable fact of all is the modifica- 
tion which this injury has made in the man's moral nature. 
In his normal life he is an upright and honest man. In his 
abnormal state he is an inveterate thief. He will steal every 
thing he can lay his hands upon ; and if he cannot steal any- 
thing else, he will steal his own things and hide them 
away." 

The London Lancet gives the following additional particu- 
lars concerning the same patient, whose original profession 
was that of a cafe ballad singer: 

" When he is in his fit, he has no sensitiveness of his own, 
and will bear physical pain without being aware of it ; but 
his will may be influenced by contact with exterior objects. 
Set him on his feet, and, as soon as they touch the ground, 
they awaken in him the desire of walking ; he then marches 
straight on quite steadily, with fixed eyes, without saying a 
word or knowing what is going on about him. If he meets 
with an obstacle on his way, he will touch it and try to make 
out by feeling what it is, and then attempt to get out of its 
way. If several persons join hands and form a ring around 
him, he will try to find an opening by repeatedly crossing 
over from one side to the other, and this without betraying 
the slightest consciousness or impatience. 

"Put a pen into his hand; this will instantly awaken in him 
a desire of writing ; he will fumble about for ink and paper, 
and, if these be placed before him, he will write a very sensi- 
ble business letter; but when the fit is over, he will recollect 
nothing at all about it. Give him some cigarette paper, and 
he will instantly take out his tobacco bag, roll a cigarette very 
cleverly, and light it with a match from his own box. Put 
them out one after another, he will try from first to last to 
get a light, and put up in the end with his ill success. But 
ignite a match yourself and give it to him, he will not use it, 
but let it burn between his fingers. Fill his tobacco bag with 
anything, no matter what — shavings, cotton, lint, hay, etc., 
he will roll his cigarette just the same, light and smoke it 
without perceiving the hoax. But, better still, put a pair of 
gloves into his hand and he will put them on at once ; this, 
reminding him of his profession, will make him look for his 
music. A roll of paper is then given to him, upon which he 
assumes the attitude of a singer before the public, and war- 
bles some piece of his repertory. If you place yourself before 
him, he will feel about on your person, and, meeting with 
your watch, he will transfer it from your pocket to his own ; 
but on the other hand, he will allow you, without any 
resistance or impatience whatever, to take it back again, 

We may add that Dr. Brown-Sequard, during his recent 
course of popular lectures in this country, mentioned a num- 
ber of cases that had come under his notice, presenting phe- 
nomena analagous to the foregoing. 

m » m 

Bursting of a Fly Wheel. 

On the morning of November 27, the first coupling of the 
main shaft in Clark's spool thread mills, at Newark, N. J., 
suddenly broke, releasing the 600 horse power engine from its 
work, and instantly increasing its velocity to such a speed 
that the cogged fly wheel, weighing 20 tuns, and another 
wheel geared with it, weighing 8 tuns, exploded, tearing 
away the ends of the engine house and stripping the roof off. 
Some of the fragments of the fly wheel were four tuns each 
in weight, the other wheel breaking into small pieces, 
One piece of the former, weighingthree tuns, crashed through 
the roof, struck the tall chimney of the factory, and after- 
wards buried itself in the earth at a distance of 60 yards 
from the locality of the disaster. There were 1,100 work 
people in the building, many of whom had very narrow 
escapes ; but no one was hurt. The engine was ruined. 
The damage is estimated at over $25,000. 

■» H i m 



Hard Rubber Thermometers. 

In our issue of November 28, we drew attention to the ex- 
periments of Kohlrausch on hard rubber for the making of 
thermometers. He suggests that a strip of ivory should be 
glued to one of hard rubber, as in a Breguet's thermometer, 
so as to bring into play the great expansibility of the rubber. 
We learn, however, that instruments on this principle have 
been long in use in the Meteorological Observatory of the New 
York Central Park. They are the invention of Mr. Daniel 
Draper, the director of that observatory, and are on a much 
better construction than those suggested by Kohlrausch, 
which would be liable to hygrometric disturbances from the 
ivory. Mr. Draper's consist of a strip of hard rubber riveted 
to one of brass. A clock attachment renders them self-record- 
ing. They are considered as presenting the best form of reg- 
istering thermometer hitherto introduced, and as supplying 
what has thus far been a desideratum. Any one interested 
in the matter can see them working in the Observatory. 



A Soda Water Lair Suit. 

A soda water manufacturer was summoned recently at the 
Longton, England, police court, for selling as " soda water " 
an artificially aerated water, which was found on analysis not 
to contain a particle of the alkali from which it was named, 
and, further, for depriving his customer of the antacid ingre 
dient of which he was entitled to expect the benefit. The mag- 
istrate held that the case did not come under the adulteration 
act, but it has been appealed and will be passed upon by the 
higher courts. As so-called soda water is universally known 
to be nothing but water impregnated with carbonic acid gas, 
it remains to be seen how the English jurists propose to treat 
the queer social and legal question of a vendor selling wares 
under a false name.and the buyer hence presumably negotiating 
for what he does not wish to buy. 
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PBACTICAL MECHANISM. 



Nuhbis XIX. 



BY JOSHUA boss. 



THE SLIDE TALVE. 



The common slide valve is a simple device for regulating 
the ingress and egress of steam to and from the cylinder, 
as illustrated'^in Fig. 47. It is here shown in the position in 
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sequence of the greater running speed of the latter. Engines 
whose cylinders are vertical and above the shaft are given 
more lead on the bottom than on the top of the cylinder, be- 
cause the wear of the various moving parts of the engine is 
mostly downwards and away from the cylinder, so that the 
lead becomes more on the top and less on the bottom as the 
engine wears. If ,however,the cylinder is vertical and below 
the shaft, these conditions are exactly reversed. 

The steam lap of a valve is the amount by which it exceeds 
the extreme width of the cylinder ports, as illustrated in Fig. 
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which it would be when the piston of the engine had moved 
to the end of one stroke and was prepared to commence the 
next, a being the port through which the steam is passing 
into the cylinder, and B, the port through which the steam 
which propelled the piston on the previous stroke must now 
find egress. 

The valve, C, is moving in the direction of the arrow, so 
that the port, o, is left open for the steam to enter as the 
valve recedes from it, and a free communication is at the 
same time being established between the port, B, and the 
exhaust port, E,of the cylinder, thus permitting the steam to 
escape through E. 

When the piston has arrived at the other end of the cylin- 
der, the valve, C, will have moved back, so that these condi- 
tions will be exactly reversed, B being the port through 
which the steam will then enter, and a, that through which 
the exhaust steam will escape from the cylinder. 

The lead of a valve is the width of opening which the valve 
permits (by reason of the position to the crank in which the 
Eccentric is set) to the steam port when the piston is at the 
end of the stroke, as shown in Fig. 47, at the port, a. 

If the valve were set so thaHt had no lead, both the ports.o 
and B, would be closed by the valve, so that the steam could 
neither enter nor leave the cylinder until the momentum of 
the fly wheel had caused the crank to pass the dead center, 
and therefore the valve to open. 

Lead is given to a valve to enable the steam to act as a 
cushion upon the piston, by admitting the steam to it before 
it has arrived at the end of its stroke, thus causing it to re- 
verse its motion easily and without noise. 

If the working parts of an engine have much play or lost 
motion in them, the steam admitted by lead will, by opposing 
a gradual force in a direction opposite to that in which those 
parts are moving, take up such play before the piston has re- 
versed its motion, and therefore more gradually and less vio- 
lently than would be the case if the force of the steam came 
upon the piston at the instant at which it reversed its motion 
In the latter case the piston, after reversing its motion.would 
have no load against it until the play of the working parts 
was taken up,so that it would travel very fast during the in- 
stant of time in which such play was being taken up ; and 
the check.given to it on meeting its load again, would cause a 
thump or pound to the piston. But if the working parts are 
a reasonably good fit, and the valve has lap on it to give a 
free exhaust, there appears no necessity for giving the valve 
more lead than is sufficient to about fill the steam passage 
and the clearance (that is.the space between the cylinder cover 
and the piston when the latter is at the end of its stroke) 
with steam at full pressure, by the time the piston arrives at 
the end of the stroke : the object of lead to this amount being 
to supply steam at full pressure to the piston from the instant 
the crank has passed its dead center and the piston has com- 
menced its stroke, and at the same time to prevent any unne- 
cessary amount of back pressure, for the steam admitted by 
lead acts at all times as a back pressure upon the piston ; se 
that, if the valve has too much lead, not only is there a conse- 
quent loss of power from back pressure, but the piston re- 
ceives a sudden and violent shock/which is sure in the end to 
result in damage to some part of the engine, such for instance 
as loosening the piston upon the rod, or either loosening or 
breaking the crosshead pin or the crank pin. It must be 
borne in mind that, as the steam admitted by lead commences 
to enter the cylinder before the piston has arrived at the end 
of its stroke, if the amount of lead is so great as to admit 
sufficient steam to the steam passages and cylinder.and to fill 
them at full pressure before the piston has arrived at the 
extreme end of its stroke, the advancing piston will have to 
force or pump part of such steam back again into the steam 
chest. At the moment at which this forcing back will take 
place, the center line of the crank will be nearly parallel with 
the center line of the bore of the cylinder, so that the effect 
will be that the whole momentum of the fly wheel, which is 
traveling fast, is concentrated upon the piston, which is then 
moving very slowly ,to force it ahead against the full head of 
steam (admitted by the lead) ; and the whole strain of these 
opposing forces is accumulated upon the pillar block holding 
the crank shaft, bearing the crank pin and the crosshead pin 
in a direction the most favorable for bursting them apart, re 
suiting in a serious loss of power,and (as before stated) in ulti- 
mate damage to the engine. In the case of a locomotive, where 
the piston speed and the wear and tear of the working parts 
is very great, an extreme amount of lead is admissable to 
take up such wear and prevent pounding at each end of the 
stroke ; the lightness of locomotive frames (as compared to the 
heavy frames of stationary engines) enables them to spring 
from the strain created by any excess of lead, and hence the 
crank and crosshead pins do not encounter so severe a strain 
as would be the case if the same amount of lead were given to 
a stationary engine. One eighth of an inch of lead is suffi- 
ient for an ordinary freight and -fa of an inch is sufficient for 
passenger or express locomotive, the difference being in con- 




48, from a to B being, in each case, the lap. 

By means of giving steam lap to the valve, the engine is 
enabled to use its steam expansively, that is, the valve cuts 
off the supply of steam to the piston before the latter has 
traveled to the end of the stroke, as shown in Fig. 49, in 
which the valve is shown as having just closed the port, C, 
the direction in which the piston and valve are respectively 
moving being denoted by the arrows. 
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Lap on the exhaust side of a valve is a subject to be here- 
after treated upon. The advantage derived by using steam 
expansively may be perceived by supposing the stroke of a 
piston to be 9 inches, and the steam supply to be cut off by 
reason of the lap on the valve when the piston has traveled 6 
inches ; it will then have to travel the remaining 3 inches of 
stroke, receiving only such pressure as the steam already in 
the cylinder will impart. The pressure of steam increases or 
diminishes in exact ratio to the space it occupies, the tem- 
perature being maintained equal ; that is to say, if the steam 
occupying one cubic foot at a pressure of 50 pounds is per- 
mitted to expand its volume so that it occupies two cubic feet, 
its pressure will decrease to 25 pounds ; but if it were com- 
pressed so as to occupy one half of a cubic foot, its pressure 
would rise to 100 pounds. 

In Fig. 49 the steam would occupy that portion of the cylin- 
der from a to ft (that is, 6 inches of its length, supposing the 
whole length to be 9 inches), at a pressure of, say, 50 pounds 
per inch. When, therefore, the piston has moved another 
inch, the steam will occupy ^ more space (that is, 7 inches 
instead of 6 inches of the length of the cylinder), thus reduc- 
ing its pressure by -f , bringing it down from 50 to 43 86 pounds 
per inch, and so on, as illustrated in Fig. 50, in which a a 
represents a section of a cylinder. 
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During the first five inches of the travel of the piston, the 
steam port is open, and the full pressure of the steam is con- 
tinuously exerted to move the piston ; but at the sixth inch, 
the steam lap on the slide valve closes the port. Going now 
to the seventh inch, we find one seventh more space between 
the piston and the cylinder head, while there is only six inches 
of steam at normal pressure ; and so we have one seventh less 
pressure, or 43-86 pounds. At the eighth inch, the space and 
the steam are still more disproportionate, there being one 
fourth more space and of course one fourth less pressure ; and 
at the ninth inch, the end of the stroke, there is, similarly, 
one third more space and one third less pressure. 

The whole pressure of steam on the piston during the last 
3 inches of the stroke has been obtained without any supply 
of steam to the cylinder from the steam chest, and constitutes 
j the gain due to using the steam expansively. 
| It must be borne in mind that, when the piston commenced 
{ its seventh inch of stroke and first inch of expansion, the 
I pressure of steam upon it was 50 pounds, and that not until 
i it had reached its seventh inch of stroke and completed its first 




inch under expansion had the pressure fallen to 43 '86, so 
that 43 86 is less than the average pressure the piston re- 
ceived during that inch of its stroke, but is as near as we 
can arrive at it unless we take the movements of the piston 
and pressures of steam at a greater number of points, as, for 
instance, at every half inch of piston movement. 

It would appear that this saving of steam had been obtained 
at some sacrifice of the power of the engine, since the piston 
performed the last 3 inches of its stroke under a reduced pres- 
sure of steam ; but such is not the case, for if the valve has 
no steam lap on it, the exhaust port is not sufficiently open 
when the piston is at the end of the stroke to permit the steam 
to esc Ape freely ; hence it puts a back pressure on the piston, 
which is a greater loss to the engine than is caused by the re- 
duced pressure due to working expansively : so that an engine 
whose valve has no lap will not only use less steam, but will 
become more powerful if lap be added to the valve. 

An experiment made two years ago by the author clearly 
demonstrated this fact. A new engine, fitted with a common 
slide valve which had no lap upon it, was attached directly to 
a pump, which drew water 4 feet and forced it through a l£ 
inch nozzle, a pressure gage being attached to the air chamber 
of the pump. Steam at 60 pounds to the square inch was 
supplied to the engine, whose performance then was to main- 
tain an even pressure of 17 pounds per inch in the air cham- 
ber, the engine making 130 revolutions per minute. After 
running a few days, the slide valve of the engine was taken out 
and ^ of steam lap was added on each side, a new and larger 
eccentric being fitted to the engine in order to give the slide 
valve the necessary increase of stroke. No other part of the 
engine.or pump was altered or removed ; but upon turning on 
the steam, the engine ran up to 175 revolutions, and main 
tained an even pressure in the air chamber of 34 pounds to 
the inch. 



Tbe Common Hammer. 

Few people, says Mr. J. Richards, in witnessing the use of 
a hammer, or in using one themselves, ever think of it as an 
engine giving out tuns of force, concentrating and applying 
power by functions which, if performed by other mechanism, 
would involve trains of gearing, levers, or screws ; and that 
such mechanism, if employed instead of hammers, must lack 
that important function of applying force in any direction that 
the will may direct. 

A simple hand hammer is, in the abstract, one of the most 
intricate of mechanical agents, that is, its action is more diffi- 
cult to analyze than that of many complex machines involv- 
ing trains of mechanism ; but our familiarity with hammers 
makes us overlook this fact, and the hammer has even been 
denied a place among those mechanical contrivances to which 
there has been applied the mistaken name of mechanical 
powers. 

Let the reader compare a hammer with a wheel and axle, 
inclined plane, screw, or lever, as an agent for concentrating 
and applying power, noting the principles of its action first, 
and then considering its universal use, and he will conclude 
that if there is a mechanical device that comprehends distinct 
principles, that device is the common hammer ; it seems, in- 
deed, to be one of those things provided to meet a human 
necessity, and without which mechanical industry could not 
be carried on. In the manipulation of nearly every kind of 
material, the hammer is continually necessary in order to 
exert a force beyond what the hands may do, unaided by 
mechanism to multiply their force. A carpenter in driving a 
spike requires a force of from one to two tuns, a blacksmith 
requires a force of from five pounds to five tuns to meet the 
requirements of his work, a stonemason applies a force of 
from one hundred to one thousand pounds in driving the edge 
of his tools ; chipping, calking, in fact nearly all mechanical 
operations consist more or less in blows, and blows are but 
the application of an accumulated force expended throughout 
a limited distance. 

Considered as a mechanical agent, the hammer concentrates 
the power of the arms and applies it in a manner that meets 
the requirements of the work. If great force is needed, a long 
swing and slow blows accomplish tuns ; if but little force is 
required, a short swing and rapid blows will serve, the degree 
of force being not only continually at control, but the direc- 
tion at which it is applied also. Other mechanism, if used 
instead of hammers to perform the same duty, would from its 
nature require to be a complicated machine, and act but in one 
direction or in one plane. 



Tln.Canned Butter. 

The president of the New York Butter and Cheese Ex- 
change lately received a package of Danish butter, which , 
although it had been packed in tin for more than seventeen 
months, was in excellent condition, h came from Bolivia, 
where it had been sent from London, and was accompanied 
by a note addressed to the New York butter and cheese mer- 
chants.asking if as good a quality of butter could be produced 
here. If as good butter could be made here, New York would 
soon have control of the trade of the South American markets, 
as the cost was too great to get their butter direct from Lon- 
don. It was decided that butter of as good quality could be 
made in this country. Arrangements will be made to secure 
the South American trade, and tin will be used for packing 
purposes instead of wood. 



Mb. I. Lowthian Bell, President of the Iron and Steel 
Institute of Great Britain, and one of the most eminent iron 
masters of England, is now in this country. Se is visiting 
our principal iron works and mining regions. 



Chiang-Quan-Wa, an intelligent Chinaman of San Fran- 
cisco, has applied for a patpnt for an improved overall, 
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THE CITY OF PITTSBURGH AND ITS INDUSTRIES. 

The smoky city of Pittsburgh, Pa„ has peculiar interest for 
all men engaged in the industrial arts, on account of hermany 
and various manufactures and the enterprise of her leading 
men, which hold out the promise of a great future for this 
renowned city. Iron and coal are of course her leading sta- 
ples, and where there is iron there is naturally a large produc- 
tion of machinery, engineering appliances, and hardware ; and 
cheap coal is immediately attended by glass making and many 
kindred trades. Of the extent of these manufactures we re- 
cently had occasion to publish a statement, which showed 
that over $10,000,000 value of iron, $4,000,000 of steel, and 
$8,000,000 of glass wares were produced by forty-one of the 
leading firms in Pittsburgh, in these three trades only. 

Pittsburgh as a manufacturing center comprises two cities 
and eleven boroughs, covering a total area of about 35 square 
miles, populated by over 263,000 persons. The Monongahela 
and the Allegheny rivers meet here, and give the city access 
to over 12,000 miles of navigablest reams, affording carrying 
facilities of immense value, especially in a country where coal 
is so cheap. The two principal rivers are crossed by nine 
bridges, and the river shipping is stated by a competent au- 
thority to exceed in tunnage even that of New York city. 

While the manufactures of Pittsburgh are found in every 
city on this continent, her supplies are drawn from all parts 
of the world. The copper of the Lake Superior region is 
brought here to be worked up, and the chemicals for her glass 
houses are produced in all parts of Europe and America. The 
mechanics who form the larger part of her people, renowned 
everywhere for their ingenuity and skill, are chiefly Ameri- 
cans, but number among them natives of nearly every coun- 
try which has achieved fame in the industrial arts. The Welsh 
and Cornish miners, the steel melterof Sheffield and the glass 
mixer of Birmingham, and the gunsmith and fine metal worker 
of Liege are here to be found, uniting with the Americans in 
striving to maintain and extend the renown of the chief manu- 
facturing city of our Great Republic. 

We publish on the two previous pages a series of views of 
this most interesting city, and of some of her manufacturing 
processes. These engravings explain themselves, and will be 
examined with interest by our readers, for they represent 
scenes which all Americans view with pride in the present 
and hope in the future. 



NEW RAILWAY TUNNEL UNDER THE HUDSON RIVER, 
BETWEEN NEW YORE AND JERSEY CITY. 

For many years the project of building a railway tunnel 
under the bed of the Hudson river, between New York and 
Jersey City, has been discussed, its importance and feasibility 
agreed upon, and its successful completion, upon paper, 
established. Only two things have been lacking for the 
actual realization of the work, namely, the money to build 
with, and the company of individuals enterprising and bold 
enough to assume the risks incident to such a task. 

The bed of the Hudson, at New York, is a treacherous sub- 
stratum, so far as tunneling is concerned, being porous, leaky, 
and lacking in firmness. All engineering experience in the 
construction of works in such soils has shown that their prose- 
cution is attended with unusual risk and cost. But now 
comes along a new and enterprising engineer from California, 
Mr. D. C. Haskin, inventor of a new Improvement in the Art 
of Tunneling, expressly designed to make difficult works of 
this kind easy, patented February 3d, 1874. Mr. Haskin has 
organized a strong and wealthy company for the trial of his 
improvements, and the first essay is to be made upon the 
Hudson river tunnel, work upon which has recently been 
commenced. The vertical shaft has already reached a consider- 
able depth. It is located near the river shore at the foot of 
15th street, Jersey City, and from thence the tunnel will ex- 
tend across under the Hudson river to or near the foot of 
Canal street in New York, thence up Canal street to a connec- 
tion with the Broadway Underground Railway. 

The greatest depth of water on the Hudson river over 
the tunnel will be about 100 feet ; the total width of the river, 
4,000 feet. The actual length of the horizontal tunnel, how- 
ever, will hardly be less than 6,000 feet. The New York Sun 
states that Colonel Haskins " is confident of success, that 
there is no stock for sale, and that the members of the com- 
pany have plenty of money *to complete the work, and are 
willing to pay all costs and expenses." 

It is rumored that the Delaware, Lackawanna & Western 
Railway Company claim tnat the Tunnel Company do or will 
infringe on their landed rights, and that they will obtain in- 
junctions from the Court to stop the Operations. We trust 
that this powerful corporation will do nothing of the sort. 
Instead of preventing, it should be the aim of the railway 
company to promote the work. In common with all our citi- 
zens, we heartily wish the Tunnel Company success. 

We believe the public will resent any attempt, made by 
railway monopolists or others, to interfere with the work. 
The citizens of New York want the tunnel built, and will 
cordially extend the hand of encouragement to the builders. 

We will now describe this New Art of Tunneling, premising, 
however, that the failure of the plan, which we consider in- 
evitable, will not, necessarily, stop the construction of the 
tunnel, as the air- compressing apparatus, which is the prin- 
cipal item of expense, will be useful in whatever method may 
be hereafter adopted. In our description, we will, for the 
most part, follow the language of the patentee, who, in his 
patent, says: 

" Be it known, that I, DeWitt Clinton Haskin, of Valejo, 
Solano County, California, have invented a new and useful 
Improvement in the Art of Tunneling. 

" My invention r ces more especially to the construction 
of tunnels ihrougii sands, wet earths under water courses, and 
under such like Conditions where the caving -in of the walls of 



the excavation or the infiltration or irruption of water is to be 
apprehended. Its object is to effectually prevent such in- 
cidents in a cheap and simple way, to which end my improve- 
ment consists in filling the excavation with compressed air of 
a density sufficient to resist the inward pressure during the 
construction of the shell or wall of the tunnel 

" The distinguishing feature of my system, however, is that 
instead of using temporary facings of timber or other rigid 
material, I rely upon the air pressure to resist the caving-in 
of the wall or the infiltration of water until the masonry wall 
is completed. This pressure is, of course, to be regulated by 
the exigencies of the occasion, and may be varied from any 
thing above that of the atmosphere to 50 lbs. to the square 
inch, which is about as much as the human system will bear 
with safety. The effect of such pressure has been. found to 
be to drive water in from the surface of the excavation, so 
that the sand becomes dry." 

We give a sketch, taken from the patent. 




HABKIN'S NEW AM OF TUNNELING. 

Within the tunnel, a short distance back of the heading 
where the laborers are at work, is an air lock, A, composed 
of an iron cylinder, having entrance valves at each end, so 
arranged that when one is opened the other closes, thus per- 
mitting egress or ingress to the front. Above the lock is an 
airtight packing, B, while below the cylinder is a packing 
or filling of earth. When the air lock is duly set and sealed 
within the tunnel, compressed air is driven to the heading in 
front of the air lock, through air pipe, C. The excavated 
earth will be discharged from the heading, by the air pressure, 
through the pipe, D, and delivered into boats or other suitable 
receptacles at the ground or river surface, in the manner com- 
monly practised in sinking caissons. 

In carrying on the work, the laborers will excavate a cham- 
ber in the earth in advance of the finished masonry, which 
will then be carried forward, while the men dig out a new 
space in advance, and so on until the tunnel is completed. 
Any loose boulders, stones, earth, quicksands, or water, en- 
countered in the roof or walls of the heading, are to be held 
up and prevented from caving-in upon the workmen by the 
air, like flies upon the ceiling. The clumsy, costly caissons, 
shields, and other appliances, heretofore deemed necessary by 
cautious engineers, are discarded in this New Art. It is, indeed, 
a new wrinkle in the science of engineering. 

But we think the statement of the patent, that only 50 lbs. 
air pressure will be required, must be a mistake. Several 
cyphers have evidently been omitted from the figures, per- 
haps by a blunder at the Patent Office. A cubic foot of air 
weighs only 0075 of a pound, while a cubic foot of stone 
weighs 165 lbs. To buoy up such a stone in air, requires a 
corresponding density of the air: which involves the com- 
pression of 2,200 cubic feet of air into every cubic foot of 
air contents within the heading, or a pressure of 33,000 lbs. 
to the square inch. 

Our author makes another rather incongruous statement in 
his patent. He says: " In case a jet seam or small stream of 
water is encountered, I supply a temporary shield of canvas, 
leather, or other light flexible integument to the wall, against 
which the pressure instantly forces it and seals the leak." 

Water weighs only 62^ lbs. per cubic foot, or less than half 
the weight of granite. If the direct air pressure, against the 
loose earth, sand, and stones, is sufficient to prevent their 
downfall in the excavation, surely no streams of water can 
come in, and the leather will be unnecessary. 

"These three features," says the patentee, "constitute 
the leading characteristics of my invention, namely : First, 
the use of compressed air acting directly upon the excavation 
walls to prevent leakage or caving ; second.the use of tempo- 
rary flexible integuments to stop leaks ; third, the partial re- 
filling with earth of the completed tunnel, to diminish the 
area of the surface exposed to the action of the compressed 
air. 

" I claim as my invention: 

"1. The improvement in the art of tunneling herein set forth 
the same consisting in excavating in a working chamber, of 
which the tunnel head forms a portion, under an air pressure 
acting directly upon the surface being excavated, and sum 
cient to prevent the caving or leakage of said surface during 
the construction of the masonry walls. 

" 2. The method herein set forth of preventing leakage in 
the excavation surface of the working chamber, by the appli- 



cation thereto of a flexible integument held in position by at 
mospheric pressure. 

" 3. The method herein set forth of partially refilling the 
completed tunnel in advance of the air lock, to diminish the 
air surface thereof. 

" In testimony whereof I have subscribed my name. " 

— m — 

The Economy of Powdered Fuel. 

With a quick draft and a thick fire, as in locomotives, 
18 lbs. of air suffice to burn 1 lb. of coal ; but in ordinary 
furnaces the quantity required is 24 lbs. or even more. We 
have seen that the temperature, when 1 lb. of coal is burned 
with 12 lbs. of air, only amounts to 4,580° Fah. If we increase 
the admission of air to 18 lbs., the resulting temperature falls 
to 3,200° Fah. while if we double the quantity of air it falls 
to 2,440° Fah. Oxygen of dilution is only required because 
the carbon cannot, unless oxygen is present in the furnace in 
excess, obtain what it wants ; and this is due to the fact that 
the coal in combustion does not expose sufficient surface to 
the air passing over it. If we can increase the surface of car- 
bon exposed, prevent the carbon from being surrounded by 
an atmosphere of carbonic acid, and get rid of ash, then no 
excess of oxygen will be required. 

Now this is just what Mr. Crampton does. Taking small 
coal, he grinds it between a pair of ordinary millstones, and 
bolts it in a coarse bolting machine. He thus procures coal 
flour. This coal is fed by a most ingenious machine into a 
nozzle or tweer through which air is forced from a fan. The 
coal flour is thus blown in a cloud into the furnace or com- 
bustion chamber ; and there igniting, it is converted into a 
body of flame. The grinding of the coal really is nothing 
more or less than an expedient for increasing the oxidizable 
surface exposed to the air; for let us suppose that one pound 
of coal in a block has a surface of, say, one fourth of a square 
foot, it is obvious that by grinding this pound of coal to flour 
its surface will be augmented, possibly a thousandfold, and 
each little molecule will expose to the oxygen an enormous 
surface as compared with its cubic capacity — indeed, a surface 
out of all proportion greater than that supplied by a pound of 
coal in mass as compared with its cubic capacity. The direct 
result is just that which might be anticipated. Mr. Cramp- 
ton burns powdered coal with as little as 13 lbs. or 14 lbs. of 
air per pound of fuel, and has, we believe, obtained satisfac- 
tory results when but 12 lbs. of air were admitted. 

The direct effect of the admission of a minimum quantity of 
ar to a furnace is a direct and enormous saving in fuel. Lei 
ius take, for example, the operation of puddling. In the ordi 
nary puddling furnace, at least 20 lbs. of air are burned per 
pound of coal. Now, to puddle a tun of iron with a tun of 
coal is an exceedingly good result. Let us say that in ordi- 
nary fair work 2,500 lbs. of coal are required. By an actual 
experiment, if such it may be called, which we saw carried 
out at Woolwich with the Crampton furnace — 10 cwt. of old 
shells were charged into this furnace, and at the end of about 
one hour and forty minutes, 11 cwt. 2 qrs. of excellent iron 
was taken out of it. During the puddling of the charge in 
question, 45 cwt. of damp coal was blown into the furnace 
per hour. Thus 11*5 cwt. of wrought iron were made, while 
about 7'5 cwt. of coal was consumed. — The Engineer. 



New Telegraph Relay. 

A new form of relay, the invention of Mr. E. P. Warner, of 
the Western Electric Manufacturing Company, Chicago, has 
lately been introduced. The objects sought to be gained in 
this relay are the reduction of the coercitive force of the iron 
cores to a minimum, the exemption from the retractible force 
of springs acting in opposition to the force of the magnets, the 
abolition of an unpolarized armature, and the utilization of 
the attractive and repulsive force of a permanent magnet 
upon the tongue operating the local circuit. 

It is well known that soft iron armatures retain the polarity 
impressed upon them by the electromagnets for a short time 
after the current ceases.also that the longer the electromagnet 
the greater its retaining power and consequent sluggishness. 
In the Warner relay, these disadvantages are overcome by 
having magnets one half the length of the shortest used in 
the best style of horseshoe relays. This insures the quick 
discharge of each core, and reduces its retaining power to the 
lowest point, especially as the purest iron is used. 

No armature has to be magnetized by induction from the 
poles of an electromagnet. The cores are simultaneously 
magnetized by the same current, and their extensions have 
sufficient metal section to reduce their magnetic resistance to 
a very low point, and, at the same time, the weight of the 
movable core, its extension and tongue, does not exceed, to 
any great extent, the weight of an ordinary armature, tongue 
and axis. 

The relay has been severely tested in circuits of all condi- 
tions, and performed admirably. Unlike many other,relays, 
the permanent magnet stands separate and apart from convo- 
lutions and reversing coils of every kind, and will not under- 
go that deterioration which is experienced in other combina- 
tions. One of the Warner relays, 150 ohms, was worked 
on a straight wire, between Chicago and New York, with no 
intermediate battery, and recorded fairly the signals, which 
were very light and unsteady on a 600 ohm testing relay of 
usual make. The Journal of the Telegraph says that the re- 
sult of a comparative test, however, made at the Western 
Union Telegraph Office in this city, does not indicate any su- 
periority over the regular form of relay now in use. 
■ h i » 

The Academy of Sciences of Berlin has offered a prize of 
of $200, payable July, 1876, for the best essay recording ex- 
periments as to whether changes in the hardness and fria- 
bility of steel are due to chemical or physical causes.or both. 
Papers, in German, Latin, English, or French, are to be sent 
in before March, 1876. 
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A HEW HOT AIB BALLOON. uingtoburnfiercelyuntilthecisternsareexhausted. Theseare 

The possibility of ascending in a balloon filled with hot air i of course replenished from the tin cans carried in the car, as 
was long since demonstrated, but the death of one of the | previously explained. The average heat generated through- 
earliest experimenters, followed by the manufacture of coal | out the balloon is about 100° above the surrounding atmos- 
gas, led to the abandonment of the system. A Frenchman I phere, a higher temperature than that being considered dan- 
named Menier has recently revived the idea, and has made . gerous for the fabric of the balloon. It has been found, how- 
experiments on a scale of considerable extent. His scheme | ever, experimentally, that a temperature of 22° above the 



would weigh, in pounds, 70 x 70 x 70 x ^j, or 18,720 lbs., be- 
cause the contents of spheres are directly proportional to the 
cubes of their diameters. Hence, by the above process we 
should reduce this weight by 13,720 divided by 5, or 2,744 
lbs. This, then, would be the total lifting power of the bal- 
loon, or exactly 23J cwt. ; and deducting 13 cwt. for the 
weight of the entire apparatus, we find that 10| cwt. is the 



extent could therefore be carried in M. M6- 



is to employ a balloon filled with hot air, in a captive condi- i surrounding atmosphere will actually lift the balloon off the j excess of lifting power arrived at. Occupants, freight and 

tion only, as a means for obtaining observations from a con- ' ground. 

siderable altitude for an army upon the line of march ; and j The actual lifting power of M. Menier's'hot air balloon, 

experiments have been instituted at the Woolwich Arsenal, > says the Engineer, from whose pages we select the engraving, 



: ballast to that 
nier's balloon. 



England, with a balloon of gigantic size, which hasbeen con- | can easily be calculated. 

structed under the supervision 

of the well known aeronaut, Mr. 

Simmons, for this purpose, a 

paraffin lamp being used for 

heating, which is the invention 

of M. Menier. 

The accompanying plan engra- 
ving will give the reader an idea 
of the proportions of this bal- 
loon, and of the apparatus em- 
ployed for heating it. The bal- 
loon is nearly . circular, 70 feet 
in diameter, the aperture at the 
neck being almost closed by a 
tin diaphragm which separates 
the balloon from the car, sus- 
pended 4 feet beneath by cords 
surrounding the balloon. A man- 
hole is contrived in the dia- 
phragm, so that observations can 
be taken of the interior of the 
balloon during an ascent. The 
car is of wirework, with a wood- 
en hoop round the top and bot- 
tom, and runs upon three light 
carriage wheels, by means of 
which it can be transported from 
one place to another, with the 
whole of the balloon and its at- 
tendant gear packed upon the 
top. The wheels remain attached 
to the car during an ascent. The 
heating apparatus, which con- 
sists of a huge paraffin lamp 
with a copper chimney, the 
whole being 25 feet high from 
the ground, rests upon the tin 
diaphragm, being supported by 
light girders of wrought T iron, 
crossing the ring round the dia- 
phragm (see the section, at the 
upper part of the illustration, 
for the girders). The furnace 
for the lamp, the details of which 
will be described presently, rests 
within a tin cylinder projecting 
beneath the diaphragm, being 
supported by bent rods of iron 
crossing the cylinder. It has 
four feed pipes, leading into it 
and communicating with two 
oil cisterns suspended from the 
diaphragm ring, two to each cis- 
tern. The cisterns are filled 
from cans of oil, by means of 

small force pumps and a supply pipe — a waste pipe being 
also attached to each, leading away into an empty can. The 
furnace is immediately beneath the chimney, which is con- 
structed of thin sheet copper, having a bulb at the bottom 6 
feet in diameter. The chimney is divided into several por- 
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Air, when heated from 50° to the 
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MENIER'S HOT AIR BALLOON. 

boiling point, 212°, expands to the extent of 33 per cent be- 
yond its original bulk. Assuming then the average tempera- 
ture of the surrounding atmosphere up to a short distance 
from the earth's surface, say 300 yards, to be 50°, we should 
expel from the balloon, by heating it to 150° of heat, about 



Magnetic Condensation. 

It is well known that a bar of 
soft iron, surrounded by an in- 
duction coil of wire, becomes 
magnetized on the passage of 
a current through the latter. 
Large magnets are frequently 
thus constructed ; and in one ca- 
pable of sustaining 330 lbs. , M. 
Lallemand has noticed a curious 
condition. He states that, after 
allowing the above weight to be 
supported by the magnet, he re- 
moved all but 110 lbs., and then 
interrupted the current. The 
weight, however, remained sup- 
ported, as it appeared, by resi- 
dual magnetism in the iron. On 
removing the armature and 
weight, and then trying to re- 
place the armature, it was found 
that the magnetism in the bar 
had disappeared and that there 
was not sufficient to hold the 
armature alone. La Nature 
mentions this as a new discove- 
ry, and suggests experimenting 
them. In this view our cotem- 
porary is at fault, as a well 
known electrical expert informs 
us that, in using large magnets, 
he has repeatedly remarked the 
same phenomenon, and is, be- 
sides, under the impression that 
even a greater proportion than 
one third the weight can be 
sustained by the residual mag- 
netism left in the bar. The ex- 
planation is doubtless to be 
found in the re-arrangement of 
the atoms of the iron under the 
influence of the current, a con- 
dition which, though of course 
not visible, can nevertheless 
be made to demonstrate its pre- 
sence, as Prof esser Tyndall has 
shown, by a click at the estab 
lishment and interruption of the 
electric flow. The magnet and 
its armature and weight thus 
form a circuit, which may be 
likened to a band of steel held 
in annular form. The atoms re- 
tain their altered places even 
after the stoppage of the cur 
rent ; but the instant the conti 
nuity of the ring is broken, they return to their normal posi- 
tion, just as do the particles of steel when strain is removed , 

■ ^n^*-» -— ^-^ 



SAFETY CATCH FOB CBAHES, 

Accidents from overloading cranes frequently take place, as 
tions, as may be seen in the engraving, which take to pieces, i 20 per cent, of its original contents. Now a globe of air 1 foot the weight of heavy masses is not always known ; and men 
and are capable of packing into a small space for easy tran- [ in diameter weighs as nearly as possible ifeth of a pound ; : are adt to risk a catastrophe rather than stop work or wait for 
sit. At the top is a head of open wirework, crowned with an j and as Menier's balloon is very nearly spherical, its contents | assistance. The Northwestern Railway of Austria has re- 



asbestos mat or damper, to prevent the 
heat striking directly upwards and 
burning the roof of the balloon. The 
substance of the balloon is French 
cambric, an excessively fine fabric, 
with a double crossed woof, so as to be 
impervious to the air. It is slightly 
heavier than the silk usually employed 
for balloons, but requires no prepara- 
tion or dressing of any kind to render 
it airtight. The furnace or burner is 
of annular character, constructed of 
copper, hollow, with a bulge all round 
at the bottom, to contain the oil. At 
the junction of the bulge and the 
walls of the furnace, on both sides, is 
a ring of wick (see AA.) At the sum- 
mit of the burner or furnace are 
numbers of perforations piercing into 
its interior. A wall or ring of metal 
is erected on the top to direct the flame 
upwards. The action of the appara- 
tus is as follows : Upon filling the 
bulge with oil and lighting the wicks, 
the walls of the furnace are quickly 
heated, the surface of the oil inside 
being rapidly converted into inflamma- 
ble gas as its body becomes hot. The 
gas escapes at the perforations before 
alluded to, and very shortly ignites out- 
side the burner with a loud roar, contin 
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SAFETY CATCH FOB CRANES. 



cently brought into use an appliance 
which prevents the machine being 
overtaxed, and makes it impossible 
to lift a weight heavier than that 
for which the crane is designed. The 
end of the lifting chain, instead of 
being fastened to a fixed link at the 
end of the jib, is attached to a link 
hung to a crossbar, at each end of 
which is a vertical bolt rising through 
a casting in the head of the jib, and 
carried by a pair of volute springs. 
The arrangement is clearly shown in 
the engraving. These bolts can be 
adjusted with the greatest nicety, 
and the strength of the spring is 
made to correspond with the maxi- 
mum load that the crane is to lift. 
Fastened to each of the bolts is a 
triangular block, with a feather at 
the back, serving as a guide, and 
moving in a groove, and with a num- 
ber of V grooves in the front or in- 
clined side. The sheave, over which 
the chain passes, is indented to a 
pitch corresponding to that of the 
chain itself, and on either side, and 
being a part of it, it is formed with 
a number of V grooves corresponding 
to those in the blocks above men- 
tioned. So long, therefore, as the 
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weights placed upon the crane do not exceed the set limit, 
these blocks are not moved, but if a heavier load is added, 
the springs are compressed, and the brake blocks, coming in 
contact with the sheave, lock this latter, and prevent all mo- 
tion. — Engineering. 



Pennsylvania Railway Regulations. 

A new book of orders has been recently issued, which con- 
tains some rules which are worthy of notice and imitation, 
and which, if enforced, will certainly add much to the com- 
fort of passengers. Among them are the following : 

" Brakemen must announce the name of each station, and 
the length of stop when it exceeds two minutes. Baggage 
masters are prohibited from receiving perquisites for the care 
of articles. The order will go into operation as soon as pos- 
sible. 

" Newsboys on trains will not be permitted to individually 
importune or annoy passengers, but may announce in a low 
voice, or at intervals not exceeding four times in each car, the 
articles offered for sale. Nor will they be permitted to depo- 
sit their papers, books, etc. , on the seats of the cars or in the 
laps of the passengers. 

" Depot masters and assistants, passenger conductors, and 
brakemen and baggage masters must wear suitable badges. 

" Passenger conductors must seat passengers and see to 
theircomfort and enjoyment as much as possible, see that none 
stand on the platforms, or ride on baggage, mail, or express 
cars ; put off passengers refusing to pay at the next station ; 
not permit drunken and disorderly persons on trains, nor allow 
profanity. 

" Baggage agents and masters must handle baggage care- 
fully ; the former to charge for extra weight invariably ; the 
latter to carry only such packages, bundles, money, etc. , as 
the Division Superintendent authorizes. 

" No tickets must be sold to persons so intoxicated as to be 
incapable of taking care of themselves, or who, by reason of 
such condition, might risk their lives by traveling, nor to any 
one incapable of self care. 

" Loungers are not permitted in telegraph offices. 

" United States mail agents, express managers, sleeping car 
conductors, porters, news agents, and individuals running 
private cars are to be regarded and to consider themselves as 
employees, and to conform to these rules and regulations." 

Some important changes have been made in the code of sig- 
nals used. They are now as follows . 

" Red signifies danger, and says stop. 

" Green signifies caution, and says go slowly. 

" White says go on, all right. 

" Green and white is a signal to stop at flag stations. 

" Blue is a signal used by car inspectors. 

" One short blast of the whistle signifies apply the brakes. 

" Two long blasts, release the brakes. 

" Two short blasts, when-running, are an answer to signal 
of conductor to stop at next station. 

" Three short blasts when standing mean the train or engine 
will back. 

" Four long blasts call in the flagman ; fourshortblasts call 
for signals. 

" Two long followed by two short blasts, when running.are 
a signal on approaching a road crossing at grade. 

" A succession of short blasts is a cattle alarm. A blast of 
five seconds duration is a signal for approaching stations. 

" A lamp swung across the track means stop; raised and 
lowered vertically, go ahead ; swung in a circle, come back. 

" The engine bell is always rung before starting a train, 
when passing or meeting trains, through tunnels or through 
streets ; also, until each road crossing is passed. " 



striking power of nearly 1,000 tuns, was made, and very soon all 
was in readiness to begin the construction of the great gun. 
Curiously enough, His Majesty the Emperor of Russia was 
the first to see one of its coils welded, and since that time the 
work has been gradually going on, till now the steel tube, 
the breech piece, one coil, and the trunnion are finished ; so 
that it is certain that by June next the gun will be ready for 
trial. It will then consist of the following parts: A tough 
steel tube inside, weighing nearly sixteen tuns and measur- 
ing about twenty-four feet in length, a breech piece coil 
twelve feet in length, one central coil, another coil nearer to 
the muzzle, and the trunnion coil. The cascabel through 
which the fire from the friction tube is communicated to the 
cartridge inside the gun is of steel, and immensely strong. 
Such is the weapon upon which hopes of a victory over 
twenty-inch armor plates are built. If it should succeed, 
three more will be made immediately, and the four pieces 
placed on board the Inflexible, which will then be the most 
powerfully armed vessel in the world. Possibly, at the same 
time, some addition may be made to her armor, so that she 
may be as invulnerable as she is terrible." 



Tbe Sandy Hook Ordnance Experiments. 

The tests of the smooth bore guns which have been con- 
verted into rifles, by the insertion of a grooved wrought iron 
or steel tube, are making favorable progress^at Sandy Hook. 
The artillery and ordnance officers conducting the trials ap- 
pear to be quite confident of the success of the plan, and 
assert that it will result in trebling the efficiency of the 2,000 
smooth bore guns now in Government possession. The cost 
of conversion, per gun, is about $500 ; and if for this moder- 
ate sum a weapon can be produced equal in power to the built- 
up rifles of England and Prussia (which in the former coun- 
try cost $5,000, and in the latter from $8,000 to $10,000) the 
advantages on the score of economy alone will be very consid- 
erable. 

The eight inch rifle now being tested is being fired with 
charges of 35 lbs. of mammoth powder and 175 lbs. projec- 
tiles. The one hundredth round gives a pressure of gas in 
the bore of 35,000 lbs. per square inch, and an initial velocity 
of 1,420 feet. This gun was converted from a ten inch smooth 
bore. Further trials are to be made with the same weapon 
altered to a nine inch rifle, and fired with 40 and 50 lbs. of 
powder and a 225 or 250 lbs. projectile. 

— ■»» m 

The telegraph cable between Europe and Brazil was finally 
completed and opened on the 23d of June, 1874, and is work- 
ing well. The line cables are 3,213 miles in length, and ex- 
tend from Lisbon, Portugal, to St. Vincent, in the Madeira 
Islands, 1,260 miles, thence to Pernambuco, Brazil, 1,953 
miles. 



At a gold mine about a mile and a half east of Mount Mo- 
nadnock, N. H., several assays of ore have been made. The 
quartz is said to vary from $5 to $840 per tun, or on an aver- 
age not less than $100 per tun. The ledge in which the gold 
is found covers thirty-two acres. 
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An Eighty Tnn Gun. 

The London Standard says: " It may not be generally 
known that the principle upon which all our guns are no w made 
is that discovered by Colonel Fraser. Briefly, it consists of 
a series of coils, welded together in such a way that the grain 
of the iron is best opposed to the explosive force of the pow- 
der, and encircling a steel tube, the interior of which is rifled. 
A long bar of iron — say of eight inches square — previously 
prepared is slowly drawn from a furnace, to a length of 
about 300 feet, and wound in a double coil in the form of a 
cylinder. This is again heated and placed beneath a steam 
hammer, where it is welded together by tremendous blows, 
which so effectually do their work that a cylinder capable of 
bearing the greatest possible strain is formed at a compara- 
tively trifling expense. Several of these coils being made, 
they are placed in order upon a long steel tube which has been 
made in Sheffield, and the weapon is finally turned out at an 
average cost of about $300 a tun, as against nearly $750 at 
Krupp's factory in Essen. Upon this principle, then, it was 
resolved to construct an eighty tun gun, which should be able 
to pierce twenty inches of iron at a distance of a thousand 
yards, with a shot 1,600 pounds in weight, and by the aid of 
300 pounds of powder. The length of this magnificent piece 
of artillery was fixed at twenty-seven feet, its diameter at the 



Improved Filter. 

Richard L. Gentry, Richmond, Ky.— This Is a 'filtering apparatus 
through which rain or other water is passed before being collected in 
the cistern or otherwise applied for use. It consists of an outer and 
inner chamber filled with filtering material, to which the water is ad- 
mitted by a supply pipe passing through a perforated bottom of the 
outer chamber and side apertures of the inner chamber into the lat- 
ter, rising therein until reaching the night of the central discharge 
pipe, from which it is carried to the cistern or other place. A perfor- 
ated outlet hole of the discharge pipe, near the bottom of the inner 
chamber, drains the filtering material from the remaining water, 
while a screw spout of the outer chamber allows the cleansing of the 
filter from impurities. 

Improved Mainspring-. 

James C. Edwards, Binghamton, N. T.— This invention consists of 
the mainspring of a watch, clock, or other spring power, having the 
hole which receives the stud pin in the face of the barrel, arbor, or 
hub, for attaching it thereto, placed the distance of one circumfer- 
ence of the barrel or arbor from the end, and tapered from the hole 
to the end. The object is to graduate the rise of the next coil of the 
spring from the face of the barrel or hub on to the spring, so as to avoid 
the abrupt projection which the end of the spring forms when left 
the full thickness, and which produces an extra strain and bend at 
that point. 

Improved Machine for Shaping Chair Bottoms. 

Jacob Shuh, Berlin, Canada, assignor to himself and John Shuh, 
same place.— This machine is designed for hollowing and shaping the 
upper side of wooden chair bottoms. It comprises mechanism for 
holding tbe plank, of which the bottom is to be made, upside down 
over a rotary cutter, and gaging it to the cutter so as to cut to the 
required depth and shape, both on the bottom and the back, and at 
the same time feed it forward and backward laterally, and also from 
front to rear, so that one tool will perform all the work. The hold- 
ing contrivances are adjusted for seats of different sizes, as well as 
' for varying the depth and form of the hollow. 

Improved Combined Step Ladder and Wash Bench. 

Frederick S. Bidwell, Thompsonville, Conn.— The object of this in- 
vention is to improve the combined step ladder and wash bench 
1 patented February 3, 1874. This invention consists in the introduc- 
tion of a supplementary brace frame pivoted to the lower part of the 



trunnion six feet, and at the muzzle sixteen inches, inside . , , , , . ,,,.,,,, , 

T , ' ladder-supporting frame, so that when the ladder is used as a wash 

measurement. It was calculated that such a gun would be ! Dench and the supplementary frame set into the sockets of the latter 
able to deliver its mischief -working missile at a distance of | part, the supporting frame, jointly with the shelf brace, forms dlago- 
nearly ten miles, and that it would, at the same time, be easily ! nal braces for the wash bench, and stiffens the same more fully for 
placed in the turret of a war ship or the embrasure of a bat- ' the heavy weight generally placed thereon, 
tery, and worked quickly and without difficulty. Of course Improved Iron Fence. 

ii,a.„ ,„„™ .., j:«s i*- i it. « 4i_ . » Henry D. Stimson, Covington, Pa.— This fence is formed of a series 

there were many difficulties in the way of the construction of * , , _. „* ZT_ *» u * 4 . ■ _4> , 

' . * 14V.1UU ui , j overlapping metallic rings, attached to central connecting bars, 

such a weapon. No steam hammer such as that which Krupp j and secured below to a base sill. 

possesses at Essen was to be found in England ; no forges I Improved Pruning Implement. 

were built large enough for such a tremendous heat; no; Samuel J. Vance, Palmyra, DJ.— This is a pruning knife, which cuts 

cranes were in position to hoist such a weight. But all these j the limbs or twigs by lever power exerted on the cutting knife and 

difficulties were speedily overcome by the skillful officials at ! h00kb y t" 8 downward pulling of the haadle. To the upper end of 

vt'„„i...;„i. rri.„ t v. ,i4 t. , . ! the handle, the rear end of the cutting knife is pivoted, while the 

Woolwich. The forges were built, a huge steam hammer of , front part ' te plvoted g, dewtoe to 



forty tuns weight, • with double action arrangement and a 



a hook, having a slide guide plate 
and a guide band for sliding along the handle part 



Improved Utholycite. 
Henry W. Bradford, Randolph, Mass.— The inner tube of the appa- 
ratus is arranged within another tube, which forms the confining 
tube for holding a bag, and springs within such compress as will 
admit of inserting both in the bladder and withdrawing them from 
it. Spring jaws have the edge of the mouth of the bag fastened to 
them, and are pivoted together at one end, and at tbe other end are 
connected to small steel rods between the tubes. These jaws are 
provided with mechanism so as to grasp the stone, and a small tube 
of platinum is Inserted after the stone has been secured in the bag, 
for conducting nitric acid into it for dissolving the stone, so that it 
will flow out through the inner tube. The invention mainly consists 
of ingenious mechanism for governing the jaws, etc., to understand 
which a drawing would be requisite. 

Improved Door Check. 
Conrad W. Breidenbach, Dayton, O.— This consists of a stud, pro- 
vided with a cushion for tbe door to strike against and having be- 
neath a spring latch, which catches under the door and holds the 
same. 

Improved Shutter Fastening. 
Josephine S. Keator, Kingston, N. Y.— This consists of an angular 
hook, which is held in position by the window sash, and which en- 
gages with the staple of the blind. The butt end is turned to form a 
right angle, and a lip projects upward from said portion and bears 
against the sash when an effort is made to unfasten the blind from 
the outside. The lower rail of the sash bears against the lip. 
Improved Steam Fountain Washer. 
Henry R. Robbins,BaltJmore, Md.— This invention relates to means 
whereby the steam boilers of hotels, laundries, and other buildings 
may be readily utilized for washing purposes, thereby greatly econo- 
mizing fuel, and lessening the cost of washing over ordinary methods 
of specially generating steam for each tub or vessel. 

Improved Handle and Covering for Burial Cases. 
William S. Wood, Newtown, N. Y— This handle is attached to 
rounded or angled corners of the lid, so that there will be two han- 
dles at each end, and so that thus the lid can readily be lifted and ad- 
justed by two persons. The same inventor has also patented an im- 
proved process for covering metallic burial cases. The shells and 
the caps of the casket are submerged in a vat of melted beeswax,and 
while the wax is warm the cloth or velvet is put on and rubbed or 
pressed to the waxed surface. 

Improved Carpet Stretcher. 
John Niver, Sherman, N. Y.— The invention consists of three parte, 
a stretching bar, having a series of hooks and a perforated flange on 
its under side, a standard for supporting it, and a detachable brace 
rod, which connects them, and is made adjustable. The construc- 
tion of said parts is such that the stretching bar may be used to 
stretch the carpet in two opposite directions from the point where 
the standard is located. 

Improved Machine for Trimming Keys of Musical Instrument*. 
Milon Pratt, Deep River, Conn., assignor to himself and Pmtt,Read 
& Co., same place.— This is a machine for trimming off the wood re- 
maining on the keys after the pieces commonly known as " sharps" 
are removed. The keyboard is moved along under a cutter, and the 
Bpaces between the keys are cut on a bevel down to the ivory. The 
cutter is actuated by means of a treadle applied to the pitman. By 
means of a gage screw, the cutter is made to stop when it cuts through 
the wood, so that the ivory is not injured. 

Improved Coupling Rod. 
John Way and Alvan S. Hoffman, Napanock, N. Y.— This consists 
mainly of a weight attached, by an arm, to the coupling rod, and in 
the mode of supporting the weight before coupling. The arm is held 
up by tbe friction produced by a spring ; but when the weight is 
raised, and the coupling rod is set for coupling, the pressure of the 
spring on the arm is reduced by a catch, which holds the spring out 
from the hanger, so that a slight concussionreleases it, and allows the 
weight to drop and turn the coupling rod. 

Improved Lamp Stove. 
John W. Schreiber, New York city.— This invention relates to the 
construction of lamp stoves, in which a lamp or burner, already pat 
ented by the same inventor, is employed. The bottom of the Are box 
is perforated, and beneath are a series of wires. Beneath the wires is 
an annular plate with holes, which are arranged directly below the 
holes in the bottom. There is a space beneath this annular plate and 
the bottom through which air is furnished to the burner, the bottom 
of which burner is perforated. The bottom of the fire box, the wires, 
and the annular plate are arranged in two separate parts, one part 
being stationary and forming the greater portion of a circle, and the 
other part being attached to the door. When the door is closed, the 
two parts form a complete circle. The annular plate has a narrow 
flange on its outer edge, which prevents the air from escaping out- 
ward. 

Improved Cone for Smoke Stacks. 

James Hughes, Scranton, Pa.— The object of this invention is to 
break the striking force of the products of combustion before they 
reach the reticulated cover of the bonnet ; and it consists in placing 
under the cover, and directly over the top of the smoke pipe, a con- 
cave spiral plate, which will readily allow the products of combus- 
tion to pass through the center and between the convolutions, but 
will cause all to strike the plate at some point. 
Improved Process for Restoring and Purifying Caustic Alkali. 

David Hanna, Jersey City, assignor to Henry C. Ohlen, Madison, 
N. J.— The lye is gathered in iron tanks and agitated to throw off the 
gaseous residuum it retains from the oils. After filtering, it is run 
into evaporating pans, where it is kept boiling till reduced to 30° or 
40° gravity, and is then drawn off into settling tanks, and a quantity 
of finely pulverized quicklime added ; also a little ammonia is sprin- 
kled over the top. After standing a few days, the alkali is drawn off 
and put up in packages. 

Improved Sewing Machine Table.' 

William Whitworth, Cleveland, Ohio— The middle piece is of soft 
cheap wood. The side pieces and the, end piece are of walnut or 
other fine and expensive wood. The soft wood portion is arranged 
with the grain running crosswise of the table, and It will be tongued 
and grooved to the side and end pieces, and these pieces will be 
framed together at the ends in any approved way. The veneer will 
be glued on in the ordinary way. The table thus constructed will 
not shrink, nor swell, nor warp by atmospheric influences, and will 
have the appearance of a table of solid tine wood. 

Improved Detachable Horseshoe Calk. 

Bushrod O. Bradtield, Pittsburgh, Pa.— This horseshoe calk has a 
rear aperture and horizontal lips, the lower preferably a little longer 
than the upper, and somewhat thicker. These lips embrace the body. 
A bolt Is passed diagonally from the highest point of the calk through 
the body and Up. The lip, being comparatively thin, will not be ob- 
jectionable, while the rivet or pin is out of the way of the hoof, and 
is yet made to take a good hold upon the shoe. 

Improved Traveling Bag {Retaining Device, 

David L. Holbrook, Sing Sing, N. Y.— This invention consists in an 
improved traveling bag fastener formed of an angle plate, provided 
with a bent arm with a chain and a link or ring. In using the device, 
the chain is passed around the arm of the car seat, or around any 
other object to which the bag is to be secured. The angle plate is 
then passed through the ring, and placed within the traveling bag. 
The jaws or frame of the traveling bag are then closed upon the arm 
and the bag locked. With this fastening, the bag cannot be removed 
without first unlocking it. 
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Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers. R. H. Allen & Co., 189 & 191 Water St.,N.Y. 

Wanted— A Mechanical Draughtsman. Address 
B. F. Benlck & Co., Printing PreBB Manufacture™, Can- 
ton, Ohio. 

Right for Sale— Useful in every family. Samples 
by mall, 25c. T. S. Macomber, Hamilton, N. T. 

Notice— 300 Agents wanted. New articles of merit 
for housekeepers— used every day, or 1500 hundred times a 
year. G. J. Capewell, Cheshire, Conn. 

Wanted— Responsible parties to take the General 
Agency of States for the Improved Horse Detacher. For 
particulars, address Plllep & Mayer, 98 Eeed St. , Milwau- 
kee, Wis. 

Wanted— Address of Manufacturers o f Calenders 
or Mangles for finishing dyed goods. O. G. Morse, Blng- 
hamton, N. Y. 

John W. Hill, Mechanical Engineer, Dayton, Ohio. 
Drawings, opinions, and advice. 

Small Electric Engines, with battery complete, 
*6. Without battery, $4. Electro-Magnetic M'f'gCo., 
36 Broad St., P. O. Box 1804, New York. 

The Mystic Puzzle, or the Yankee's Dream, sent 
by Mall. Address, wlthWcts., F. & J. Barnes, Rock 
ford, III. 

For full description o f the most usef ul an d amus- 
slng article In the world, for a present, address, with 
stamp, W. F. & J. Barnes, Rockford, 111. 

Wanted— A practical Machinist, as Superintendent 
In a large Manufacturing Establishment In Philadelphia. 
He must have had some experience In all kinds of Iron 
and Wood Work ; be able to design work and direct men. 
None but a first class man need apply. Address P.O. Box 
1769, Philadelphia, stating age, where last employed, ref er- 
ence, and expected salary. 

Boosey's Cheap Music Books for the Holidays. 
Boosey & Co., 32 East 14th St., New York. Send for 
catalogue. 

Pearl Barley Mill wanted, by O. M. Cooley, Hod- 
man, Jefferson Co., N. Y. 

Hand Fire Engines, Lift an d Force Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N. i"., U. S. A. 

Dickinson's Patent Shaped Diamond Carbon 
Points and adjustable holder for working Stone, dressing 
Emery Wheels, Grindstones, &c, 64 NaBsau St., N. Y. 

Engines, 2 to 8 H. P. N. Twiss, New Haven, Conn- 

Matson's Combination Governor, sold under full 
guarantee. Address Matson Bro's, Mollne, 111. 

Steam and Water Gauge and Gauge Cocks Com- 
bined, requiring only two holes In the Boiler, used by all 
boiler makers who have seen It, $15. T. Holland & Co. 
62 & 64 Gold St. , New York. Send f orcatalogue. 

Patent Eights for Sale— of the neatest and most 
simple and convenient Window Fastener ever Invented. 
Address F. E. nixon, Box 804, P. O., Toronto, Ontario. 

Valuable Patent for Sale. Address J. C. Edwards, 
Blnghamton, N. Y. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps. Send for Price List. Bailey, Farrell & Co. , 
Pittsburgh. Pa. 

Boiler Scales removed or prevented. "No cure 
no pay." Sendfor circulars to Sutton Co., 95 Liberty St. 

Wanted— Will purchase, or introduce on a royalty, 
or an Interest, some desirable patented article of moderate 
price, or will assist In taking out patent of some useful In- 
ventions. Address, with full particulars, Morse R. Ben- 
bow, Boston, Mass. , 

Engines and Boilers a Specialty— 1st class: new 
patterns j late patents j reduced prices. Plain and Cut off 
Hor'l and Vert'l Engines; Hoisting Engines ; the celebra- 
ted Ames' Portable Engines; Boilers of all kinds; Climax 
Turbine ; and the best Saw Mill In the market. Large 
stocS always on hand. Hampson, Whltehlll & Co,, 38 
Cortlandt St. , New York. Works at Newburgh, N. Y. 

Pratf s Liquid Paint Dryer and White Japan sur- 
passes the English Patent Dryers and Brown Japan In 
color, quality, and price. Send for descriptive circular to 
A. w. Pratt & Co., 53 Fulton Street, New York. 

Hue's "Little Giant" Injectors, Cheapest and 
Best Boiler Feeder In the market. W. L. Chase & Co., 
93, 95, 97 Liberty Street, New York. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mill s , Pittsburgh , Pa . , for 
lithograph, &c. 

Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coal 
gas. For particulars, address Providence Steam and Gas 
Pipe Co., Providence, R. I. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frlsble & Co., New Haven, Ct. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co. , Boston, Mass. , for circular. 

Scale in Steam Boilers.— I will remove and pre- 
vent Scale In any Steam Boiler, and make no charge until 
the work Is found satisfactory. George W. Lord, Phila- 
delphia, Pa. 

For the best Cotton Cans and Galvanized Fire 
Palls, address James Hill, Providence, R. I. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co,, Providence, R. I. 

Mechanical Expert in Patent Cases. T.D. Stetson, 
23 Murray St. , New York. 

Tingue, House & Co., 60 Duane St., N. T., Manu- 
facturers of Machine Blanketing, Felts, and Cloths. End- 
less m In piece, for Printers, Engravers, Polishers, Piano 
Forte makers, Paper Makers, Calico Printers, Punching 
or Washer Cloth, Filter and Strainer Cloths for all kinds 
of liquids. Sample sent on application. 

For the best Portable Engine in the world, address 
Baxter Steam Engine Co. , 18 Park Place, New York. 

Mining, Wrecking, Pumping, Drainage, or Irriga- 
ting Machinery, for sale or rent. See advertlsempDt. An- 
drews' Patent, Inside page. 

Temples and Oilcans. Draper, Hopcdaie, Mass. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 

Hydraulic Presses and Jacks, new and second 
hand. - Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Deane's Patent Steam Pump— for all purposes— 
Strictly first class and reliable. Send for circular. W. L. 
Chase & Co. , 95 & 97 Liberty St. , New York. 

Brown's Coalyard 'Quarry and Contractor's Appa- 
ratus for hoisting and conveying materials by Iron cable. 
W. D. Andrews & Bro.', 414 Water St. , New York. 

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mass. 

We want a good Traveling' Salesman for each 
State and the British Provinces. Lehigh Valley Emery 
Wheel Company , Weisoport, Fa. 

Lathes, Planers, Drills, Milling and Index Ma- 
GBo. S, Lincoln & Co, Hartford, Conn. 



Price only three dollars— The Tom Thumb Elec- 
tric Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co. , 263 Broadway, New York. 

The " Scientific American " Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers , signals are sent 
to persons In the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price (6, with good 
Battery. F. c. Beach & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue . 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Eames Patent Molding Machines, for Metal Cast- 
ings. Saves fully one third In cost of labor of molding, 
and secures better work than the ordinary method. For 
Circulars, address P. & F. Corbln, New Britain, Conn. 

The Improved Hoadley Cut-off Engine — The 
Cheapest, Best, and Most Economical steam-power In the 
United States. Send for circular. W. L. Chase & Co. , 
95 and 97 Liberty St. , New York. 

Peck's Patent Drop Press. For circulars, address 
MIlo, Peck & Co. , New Haven, Conn. 

Small Tools and Gear Wheels for Models. List 
free. Qoodnow & Wlghtman, 23 Cornhlll, Boston, Mass. 

Portable Engines, new and rebuilt 2d hand, a 
specialty. EngInes,Bollers,Pumps, and Machinist's Tools. 
I. H. Shearman, 45 Cortlandt St. , New York. 

Spinning Kings of a Superior Quality— Whitins- 
vllle Spinning Ring Co., Whltinsvllle, Mass. Send for 
sample and price list. 

Best Philadelphia Oak Belting & Monitor stitched. 
C. W. Amy, Manufacturer, 301 & 303 Cherry St. , Philadel- 
phia, Pa. Send for new circular. 

Buy Boult's Paneling, Moulding, and Dove-tailing 
Machine. Send for circular and sample of work. B.C. 
Mach'y Co., Battle Creek, Mich., Box 227. 



For First Class Steam Boilers, address Lambert- 
vllle Iron Works, Lambertvlllc, N. J. 

The Patentee of the U. S. Patent Autographic 
Safety Incisions for prevention of alteration of Checks, 
Drafts, Notes, Due Bills, &c, approved and commended 
by the Banks, Is desirous of a party with Capital to Intro- 
duce the same. Full preparations already made for the 
Manufacture of the Instruments. Address E. J. Fischer, 
518 N. 10th St., Philadelphia, Pa. 

Wanted for all Steam Boilers— A great economizer 
for Fuel. Send for Circular. George E. Parker, Manf 'rof 
light Machine Work and Brass Founder, 117 & 119 Mul- 
berry St., Newark, N. J. 




C. J. A. can repair his rubber boots by fol- 
lowing the directions on p. 203, vol. 30.— E. A. A. 
c an japan iron castings b y the process described on 
p. 208, vol. 26. Bronzing is detailed on p. 298, vol. 
27.— M. can remove fruit and wine stains from table 
linen by the process explained on p. 171, voL 30.— A. 
F. can repair his glue kettle with the cement de- 
scribed on p. 42, vol 25.— A. E. S. will And a recipe 
for paste for paper labels on tin on p. 235, vol. 30.— 
W. H. P. doas not send his name and address.— F.H. 
B. will flntl directions for making modeling wax on 
p. 58, vol. 24.— E. will find that Colburn's books on 
the locomotive engine are complete and authentic. 

(1) P. asks: If two horses are drawing 1 
tun with a four foot double tree, and one of them 
be given his end shorter by 1 inch, what would be 
the apportionment of the draft to the horse with 
the shorter end of the double tree ? What would 
be the proportion if his end were two inches short- 
er ? A. This case is analogous to that of two men 
carrying a weight suspended from a pole, the force 
exerted by each being inversely proportional to the 
length of lever between the hand and weight. 

(2) H. P. asks : Does color exert any influ- 
ence on the heat-radiating powers of bodies, boil- 
ers, etc., being usually painted black in preference 
to any lighter color? A. According to Melloni, 
color exerts no influence upon the radiant power of 
surfaces, white, black, and red radiating alike ; so 
that, as regards the loss of heat from this source, the 
color of a substance is of no importance. On the 
contrary, color powerfully influences* the absorp- 
tion of luminous heat. Dr. Franklin spread differ- 
ently colored pieces of cloth upon the snow in the 
sunshine. The black sunk farthest, that Is, melted 
the most snow, and of course received the most 
heat. The blue sank to a less depth, the brown still 
less, and the white hardly at all. Hence by scatter- 
ing soot over snow, its melting may be hastened. 

(3) E. M. W. asks : Has anything been dis- 
covered that will harden gutta percha as sulphur 
hardens rubber ? A. We believe not. 



(4) A. M. asks : How can I construct a bat- 
tery strong enough to charge a Horseshoe magnet 
12 inches long, with an electromagnet 5 inches long 
made out of % iron, wound with 800 feet of No. 22 
wire?,, A. A Bunsen battery would be the best for 
the purpose, and your cheapest plan would be to 
buy it from the regular dealers in the article. 

(5) L. P. asks : Is white a color '! A. If the 
separate colors of the spectrum are considered each 
as an element, white light is a compound,f ormed by 
perfectly blending together all these elements, 
and cannot, therefore, be properly termed a color. 

((i) Q. C. J. asks : 1. How long does it take 
to transmit one word across the ocean by cable ? 
A. About one minute, although it is constantly va- 
rying. 2. What is the charge per word ? A. To En- 
gland, the charge per word is $1, gold. 

(7) W. L. C. asks: How can I preserve the 
color of fascicled evergreen leaves, and prevent 
them fr*m falling from the branch ? A. Try dip- 
ping in pure dammar varnish. 

(8) P. E. W. says : I wish to make brick out 
of the clay dredged from a channel at a seaport. 
The salt causes the bricks to glaze, and makes them 
worthless. How can the difficulty be obviated ? A. 
To our knowledge, there is nothing that would ac- 
compl4sh this. 



(9) F. R. B. says: I have a large glass 
globe, mounted on a pedestal of the same material. 
In the former, near Its junction with the latter, is a 
fracture extending around two thirds of its circum- 
ference at that point. Can you tell me of a compo- 
sition with which I may cement the interior of the 
globe, so as to strengthen It at the fractured point, 
have no deleterious effect upon the water contained 
therein, and at the same time prevent leakage ? A. 
Try diamond cement. 

(10) M. C. asks : 1. Can you give me a good 
recipe for soft soap, made with potash and domes- 
tic grease ? A. Add 3 galls, rain or other soft wa- 
ter to 1 lb. of concentrated ley ; boil It and put into 
It 4 lbs. tallow and soap fat. When the solution 
becomes clear, add 12 galls, more water. It is 
ready for use when cold. 2. Is a cellar a good place 

I to keep it in ? A. Tea. 3. Would freezi ng hurt it ? 
A. Very probably. 4. Does the addition of salt to 
soft soap (to make hard soap) injure its quality? A. 
Yes. 

(11) (i. W. D. asks: What kind of varnish 
can I put on metal, so that the latter will not be In- 
jured when coming in contact with a solution of ni- 
trate of silver? A. Try paraffin varnish. See p. 91, 
voL 31. 

(12) J. A. asks : Is there any elastic sub- 
stance that would take the place of rubber in cloth, 
and resist boiling water ? A. We do not know of 
any such substance. 

(13) P. V. C. asks: Please give me a de- 
scription of the spectrosco pe. A. You will find de- 
scriptions on pp. 84 and 276, vol. 30. 

Can iron be decomposed by any acid, and will its 
decomposition generate electricity? A. Iron, be- 
ing an elementary body, cannot be decomposed ; 
but with strong nitric acid, it may be used as the 
positive element in the battery. 

(14) S. A. asks: Is there any means whereby 
the color may be taken from the heavy black resi- 
due or tar left in the still after running the burning 
oils off from the crude petroleum,at the same time 
letting it retain its former body or consistence? 
A. This cannot be done without altering some of its 
properties. 

(15) H. P. O. asks: 1. What will effectual- 
ly disguise the smell of ammonia ? A. The smell 
of free ammonia, that is, ammonia not in comblna- 
tion, cannot be disguised nor destroyed; butbycom- 
bining it with a base, not volatile at ordinary tem- 
peratures, this may readily be accomplished. 2. 
What will prevent alcohol from evaporating? A. 
We know of no better method than that of keep- 
ing It in airtight vessels. 

(16) II. C. J. asks : What book explains the 
terms marcasite, biotlte, mnsco vite,blende, etc. ? A. 
If you do not possess a dictionary, we cannot help 
you, since a certain amount of knowledge must be 
possessed by all readers of scientific publications. 
You can find full definitions of the names of these 
minerals In Webster's " Unabridged Dictionary." 

Can you explain scientifically the operation of 
salt raising bread ? A. Your meaning is not very 
clear. Raising salts or yeast powders commonly 
consist of such salts as cream of tartar (bitartrate 
of potash) and bicarbonate of soda. The leavening 
is due to the action of the liberated tartaric acid on 
the soda salt, which liberates the carbonic acid. 

(17) W. E. J. asks : What kind of battery 
is required to operate the Atlantic cable ? A. A 
modification of the Daniell battery, called the Min- 
otto or sawdust battery, is employed for the pur- 
pose, twenty cells being used. 

(18) J. C. C. asks ; 1. What should be the 
temper of the steel In a permanent U magnet? A. 
See p. 175, vol. 30. 2. Which will magnetize a U 
magnet the better,a helix in two parts, one for each 
leg of the magnet, or a single coil ? A. The latter. 

There is a law in Ohio imposing a fine or imprison 
ment upon any person who sells, or offers for sale, a 
patent in any county without having first exhibited 
the letters patent to the probate judge of the coun- 
ty wherein the patent is sold or offered for sale, and 
having made oath, in his presence, of ownership, 
name, and place of residence. Is such a law consti- 
tutional ? A. No. Seen. 137, vol. 25. 

(19) Q. H. J. asks: How is black paint for 
steam boilers made? A. Common asphalte dis- 
solved In turpentine Is a very good paint for this 
purpose. 

What is Venice turpentine ? A. Turpentine pre- 
pared from the sap of the laryx Europam, or larch. 

What is the theory of a draft in a chimney when 
there is no hot air to produce a draft ? A. Unless 
there is a difference of temperature, between the 
air within and the air without the chimney, there is 
no draft. 



(20) S. W. says : When our nickel five cent 
pieces were issued, it was reported in newspapers 
thatthelrdlameter was a certain numberof centime- 
ters, so that the measures of the French metric sys- 
tem might be derived from them. Is this true ? A. 
The diameter of our five cent nickel coin is two 
centimeters. 

How shall I rid my house of roaches ? A. There 
are several good preparations for this purpose for 
sale by druggists and others, than which we can re- 
commend nothing better. 

In making a chess board by gluing veneers upon 
a board, the veneers curled up as soon as wet 
with the glue. How can I get over the difficul- 
ty? A. It is common, on applying the thin glue to 
such veneers, to moisten the opposite side with 
warm water. 

(21) W. D. P. K. asks : Is there any chemi- 
cal that, placed on or near a gas jet, will increase 
the luminosity ? A. A device, used for this pur- 
pose, consists of a jet placed at the side of the gas 
burner, through which a supply of oxygen is al- 
lowed to escape. 

Is there anything that I can take with mein a 
boat to keep me warm on a cold day ? A. It Is cus- 
tomary to use for thto purpose a watertight vessel, 
previously filled with boiling water. 



(22) J. B. T. says : We have a drug store in 
a wooden building, and are using kerosene, as we 
have no gas. We are always uneasy for fear of 
fire. Would It cost very much more to light the 
store by electricity? A. Yes. An electromotive 
force equal to forty Grove cells is the least that a 
suitable light could be produced with, and this 
would cost at least $1 per hour for one light suffi- 
cient for the store. 

(23) L. F. B. asks: Can a Bunsen or a bi- 
chromate of potassa battery be changed to a Le- 
clanche, simply by|iislng the proper chemicals ? A. 
Yes. 

How are round balls of soap formed ? A. They 
are cast or pressed In molds. 

Please describe the manner of finding the latitude 
on board ship. A. The latitude is equal to the zen- 
ith's distance plus or minus the declination for the 
day. The latter is found by referring to the Nauti- 
cal Almanac. 

What is made of chromate of iron ? A. Chromic 
acid. 

(24) C. T., writing from Valley Falls, N,Y. 
says : A controversy has arisen In our community 
caused by the bursting of a flume, and we appeal to 
you to settle the question. All parties are agreed to 
abide by your decision. What Is the difference be- 
tween the side pressure of a flume of water ten 
feet deep and twenty feet square, and one ten feet 
deep and ten feet square ? A. The pressure per 
square foot upon the sides of the flume is the same 
in both cases, namely, 312)$ lbs. per square foot. To 
compute the pressure in such cases, multiply the 
area of the side of the flume by the hight of the 
center of gravity of the water in feet. In this ex- 
ample the hight of the center of gravity is 5 feet. 
Multiply the product by 62J^ lbs., the weight of a 
cubic foot of water. 

(25) J. S. H. says : On. 203, vol. 31, Xou 
gave directions for making a phosphorescent lamp. 
I tried it, but the phosphorus would not dissolve in 
the oil. What shall I do? A. Phosphorus should 
dissolve in the oil. If you follow the recipe and 
your phosphorus and oil are pure, the process will 
not fail. Enough phosphorus should be used to 
keep the oil saturated. 

(26) E. H. asks : 1. Does a large body of li- 
quid require a greater proportion of battery power 
than a smaller one ? I have a copper bath 2 feet 
long containing about 20 gallons, which I can drive 
with 4 Callaud batteries, the zincs of which are S}4 
inches In diameter,or with 3 small Bunsen batteries, 
and I have another copper bath 6 feet long, holding 
about 80 gallons, which I cannot drive with 14 Cal- 
laud batteries. If I put more goods in the large 
one than in the small one, the deposit is very slow, 
and soon ceases. Is nickel more easily deposited 
than copper, and does It require greater or less 
power than a copper bath of equal size, filled with 
the same amount of goods ? A. So much depends 
upon the relative distance between your electrodes, 
the strength of your bath or electrolyte, and the 
coupling or arrangement of your batteries, as to 
the requisite quantity and tension of current, that, 
with so limited a description, we can give you no 
definite answer. 2. What is the relative power of 
Daniell's, Callaud's, and Smee's batteries? A. The 
electromotive force of a Grove being 100, Bunsen 's 
is 98, Daniell 's56, Smee's about 25, Callaud's about 45 

(27) W. P. asks : In adding the malt or dia- 
stase to a mashing of raw grain (which action is 
supposed to first convert the raw grain into starch, 
then, after standing a proper time at a certain tem- 
perature, to transform the starch into grape or 
starch sugar), how am I to know when the starch 
sugar Is formed? A. The boiling of the starch 
with dilute sulphuric acid Is effected on a small 
scale In leaden pans, but in an extensive prepara- 
tion iron pans are employed. The requisite quan- 
tity of water is first heated to the boiling point, and 
to this is added the sulphuric acid, diluted with 
about 3 parts by weight of water. The starch is also 
brought, by the previous addition of water, to a 
milky consistency. The liquids so prepared arc 
mixed, and the boilingcontinued until all the starch 
is converted into sugar. An intermediate stage, not 
usually noticed by the manufacturer, is the con 
version of the starch into dextrin, which in turn 
suffers decomposition into grape sugar. The entire 
conversion of the dextrin into grape sugar cannot 
be ascertained with certainty by the iodine test, as 
sometimes a purple-red tinge is produced, while In 
others there is no change. The most reliable test is 
that with alcohol, founded on the known insolubili- 
ty in that menstruum. To one part of the solution 
to be tested there are added 6 parts of absolute al- 
cohol ; if no precipitate is thrown down, there is no 
dextrin remaining, and the conversion has been en- 
tire. The proportions of the materials are general- 
ly, to 225 lbs. of starch meal, 8 lbs. of ordinary sul- 
phuric acid at 60° Baume and 75 to 100 gallons of 
water. The separation of the sulphuric acid from 
the sugar solution Is a most important operation, 
for the color, purity, and flavor all depend upon 
success In this stage of the process. The acid is 
neutralized by baryta or by lime, with either of 
which It forms an insoluble salt. The baryta can be 
employed as carbonate (witherlte). Lime is most 
generally used, for its greater cheapness. 

(28) I. F. A. asks : What is the best paint 
or coating to resist the action of sulphuric acid, to 
be applied to the inside of an open vessel ? A. The 
best covering for the inside of tanks, etc., to hold 
sulphuric acid Is sheet lead. This will perfectly re- 
sist all action. 

(29) S. E. M. says, in reply to J. E. W. , 
who asked how to burn coal slack : We use It all the 
time in our boiler, starting the nre with soft coal, 
and then using half soft coal, mixed with slack. 
Our draft is not very good. In one place they 
think they cannot bum this mixture, without wet- 
ting it and then draining well before burning. I 
have tried this, but failed to see any good results. 
If J. E. W. will fire often and break up the crust, 
that forms on top, he will have no trouble in using 
this mixture. I have put in steam blowers above 
and below the fire, but was glad to take them out 
again , because they took too much steam , 
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Minerals, etc. — Specimens have been re- 
ceived from the following correspondents,and 
examined, with the results stated : 

C.I.F.— Tour specimen of a Calif ornian mineral is 
disintegrated mica schist, of no value.— J. P. L.— 
Your specimen is antimony.— I. P. D.— The quartz 
contains galena and iron pyrites. 

COMMTTNICATION 8 BECEIVED. 

The Editor of the Scientific American ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 

On a Freak of Lightning. By E. J. M. 

On Capital and Labor. By B. E. G. J. 

On the Phylloxera. By L. W. G. 

On the Squirrel Question. By L. M. B. 

On Curious Apples. By A. T. N. 

On Terrestrial Gyration. By J. H. 

On Power in Cotton Mills. By T. T. D. 

On the Business Outlook. By J. 
Also enquiries and answers from the following : 

H. E. S.— C. E. S.— E. J. G.— J.E. B.-W. T. B.— T.C. 

-,T. R.V.-J.G. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published hero. All such questions, when initials 
only are given, arc thrown inte the waste basket, as 
it would All half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of enquiries analogous to the following 
arc sent : " Who sells maohines for hulling castor 
tjcaus? Who sells cotton seed lint machines? Who 
makes match making machines, and what composi- 
tion is required for the matches ? Whose is the best 
force pump?" All such personal enquiries are 
printed, as will be observed, in the column of " Bu- 
siness and Personal," which is speoially set apart for 
that purpose, subject to the charge mentioned at 
the head of that column. Almost any desired in- 
formation can in this way be expeditiously ob- 
tained. 
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INDEX OF INVENTIONS 

FOB WHICH 

Letters Patent of the United States were 
Granted In the Week ending 

November 10, 1874, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

Bag tie, W. Christie 156,711 

Bale tie, G. N. Beard 156,752, 156,753, 156,754 

Bale tie, A. A. Szabo 156,827 

Battening, Haley & Bartlett 156,789 

Bed bottom, spring, C. H. Gallup 156,700 

Bed lounge, J. Elberwelser 156,780 

Billiard table, G. Buntln 156,768 

Binder's finishing roll, book, Skelton & Feely 156,678 

Boat detaching apparatus, J. Me A. Jones 156,798 

Boiler, culinary, I. C. Mayo 156,708 

Boiler, upright steam, S. Freeman 156,697 

Boiler, feed pump and check valve, M. J. Atkinson 156,750 

Boiler Injector, G. H. Little 156,671 

Boiler, low water Indicator, G. M. Hopkins 156,666 

Boiler covering, etc., T. Merrlam 156,711 

Bolt cutter, J. Dawson 156,775 

Broiler, pan, E. Jones 156,797 

Brushes, attachment for blacking, G. E. Mllburn.. 156,810 

Building, fireproof, H . Maurer 156,808 

Button fastening, Z. K. Young 156,721 

Cans, seaming sheet metal, W. A. Wicks (r) 6,126 

Car axle box, J. M. Broslus 156,767 

Car axle, railway, D. H. Dotterer 156,779 

Car brake, railway, M. P. Kimball 156,737 

Car coupling, S. O.Campbell 156,692 

Car coupling, H. N. Hart 156,634 

Car coupling, S. Martin 156,806 

Car coupling, J. D. Mills 156,646 

Car door, freight, J. B. Goff 156,683 

Car propelling mechanism, hand, J. Busser 156,628 

Car, street, G. P. Frlck 156,698 

Car, ventilating, S. L. Latta 156,706 

Car window stop, G. M. Brill 156,764 

Cars, cattle and other, G. W. Bitner 156,756 

Cars, corner protector for, G. M. Brill 156,763 

Cars, hub and axle for coal, C. Johnston 156,638 

Carriage, child's, J. H. Streeter 156,682 

Carriage curtain fastening, W. Z. w. Chapman 156,724 

Carriage curtain fastening, G. W. Taylor 156,828 

Carriage seat, Melllnger & McNlff 156,709 

Carriage shaft Iron, W. Terrell K6,829 

Carriage step, H. M. Beecher 156,626 

Cartridge, shot, S. W. Paine (r) 6,130 

Caster, table, D. Sherwood (r) 6,125 

Chair, folding, C. D. Oatman 156,812 

Chairs, foot rest for, E. Collins 156,772 

Cigars and tobacco, treating, J. Cuddy (r) 6,127 

Clock escapement, M. Schwalbach 156,677 

Clock and watch regulator, M. Muchln 156,647 

Clod breaker, A. Borchers 156,656 

Cloth stretching machine, C. A. Luther 156,643 

Cora husking machine, F. M.Wlderman 156,833 

Darning last, E. G. Harley 156,702 

Dental drill hand piece, W. A. Johnston: 156,796 

Ditching machine, G. W. Marchant 156,807 

Drill, rock, Frits, Grlscom, and Frlsbce 156,631 

Drill, rock, w. Hoar 156,73s 

Egg steamer, automatic, A. Arnold 156,655 

Elevator, M. L. Wyman 156,835 

Elevator, hod, w. Mullen .-. 156,742 

Elevator, water, H. M. Sweet 156,826 

Elevator, windlass water, Howe & Heywood 156,734 

Engine, fire, J. B. Van Pyne (r) 6,183 

Engine, oscillating steam, G. J. Wardwell 156,685 

Engine, reciprocating, G. J. Wardwell 156,686 

Equalizer, draft, A. D. Manley 156,805 

Fauoet, S. L. Latta 156,707 

Fertilizer, dlatributor, G. Harlan 156.7W 

Fire exBtagolaner . W. K. Flatt 156,86 

Fire esstngoiabar , J, B* VanDyne (r) MS3 

Ttr«*«4ngal<ber,abemleal, A. E. Baghee 1«*,T» 



Fireplace, A. T. Bennett 156,755 

Fireplace, L. M. Chlpley 156,659 

Fishing apparatus, L. A. Peck 156,648 

I Foot wanner, M. S. Barns 156,657 

Furnace, hot air, N. A. Boynton 156,759 

Furnace, steam boiler, R. L. Walker 156,654 

Gage, pressure, J.Brown, Jr 156,691 

Game apparatus, A. B.Daniels 156,774 

I Gas carbureter, W. H. Reed 156,820 

j Gas regulator, G. Goward 156,785 

Glass furnace, J. R. Denman 156,776 

Glass furnace, S. Richardson 156,743 

i Grate, C. E. Holt 156,637 

I Grate, J.Moore, Jr 156,741 

Grate bar, J. E. Gaylord 156,783 

| Grease, etc., saving, H. Pindar 156,815 

1 Harvester dropper, J. S. M. Brooks 156,766 

i Harvester pitman attachment, A. J. Sweeney 156,825 

[ Harvester wheel, C. K. Myers 156,672 

Harvesting machine, S. D. Locke 156,804 

I Heel polishing machine, C. H. Helms 156,732 

' Hogs, wringing, C. P. Housum 156,669 

Hopextractfor flavoring, W. A. Lawrence 156,802 

Horse detacher, A. Ehret 156,726 

Horseshoe blanks, roll for rolling, G. W. Lester... 156,803 

Horseshoe nails, finishing, R. Ross 156,675 

Horseshoe nails, making, R. Ross 156,679 

Hose suspenders for firemen, W. A. Caswell...!... 156,658 

Hydrant cock, P. M. Dickey, Jr 156,777 

Ice cream freezer, G. P. Herndon 156,792 

Insect destroyer, W. w. Fichtenberg 156,696 

Jack, lifting, w. M. Doty 156,725 

Jellies, etc., package for, G. H. Chlnnock 156,693 

Jellies, etc., vessel for holding, G. H. Chlnnock.. 156,694 

Jump seat, Stock & Underwood 156,680 

Ladder, S. Hedges 156,635 

Lamp, street, H.Wellington 156,832 

Lathe feed mechanism, W. Bley 156,758 

Lathe for turning spools, Landfear& Campbell 156,610 

Lathe gear-cutting attachment, W. P. Hopkins — 156,705 

Leatherspllttlngmachlne, J. A. Safford 156.652 

Lightning rods, tubular, J. C. Schoonmaker 156,713 

Lock spindle, A. Kirks 156,738 

Locks, plate keyfor, D. K. Miller 156,645 

Loom, Compton & Wyman 156,630 

Loom, piled fabric, Compton & Wyman 156,629 

Loom picking mechanism, G. W. Brooks 156,627 

Lubricating compound, J. Scott 156,714 

Lubricating compound, J. Williams 156,719 

Measuring can, D. M. Mefford 156,809 

Meat cutting machine, G. V. Brecht 156,761 

Mechanical movement, R. E. Brand 156,723 

Meter, fluid, G. E. Peck 156.S14 

Millstone dressing machine, G. H. Arnold 156,690 

Millstone face tester, J. Thompson 156,684 

Motion, device for multiplying, F. M. M. Helmer 156,731 

Mowing machine, F. Brainer 156,760 

Needle,H. M. Jenkins 156,795 

Nippers, die for finishing, W. E. Snedlker 156,824 

Nut lock.F. L. Bates 156,722 

Oil from water, etc . , separating, I . C . Bates 156,751 

Oil wells, torpedo for, L. G. Peck 156,613 

Ordnance, A. G. Sinclair 156,822 

Ores, treating cobalt, J. L. Klelnschmldt 156,739 

Packing, condenser tube, W. A. Light hall 156,670 

Packing, piston, T. S. Davis (r) 6,128 

Paint compound, J. B. Tascott 156,717 

Paper packages, W. H. Brock 156,765 

Pianoforte stringing, Rogers & Manning 156,674 

Pianoforte stringing device, O. A. Gamage 156,663 

Picture; J. B7 Sprague 7. 156,679 

Picture frame mat, H. S.Hale 156,788 

Pipes, etc., steam, T. Merrlam 156,710 

Pitman connection, C. M. Young 156,689 

Planter, corn, R. A. Green 156,786 

Planter, corn, P. M. Weisel 156,687 

Plow, M. G. Slemmons (r) 6,131 

Porcelain knobs, G. Thumbshlrn 156,830 

Pots, handle for tea and coffee, J. W. Lamb 156,801 

Press, cotton, E. L. Morse 156,811 

Printing press, J. W.Hill 156,665 

Pump, L. s. DanlelB 156,661 

Pump, J. Furgus 156,782 

Pump valve, A. S. Cameron 156,769 

Punches, etc, operating, J. A. Safford .156,651 

Railway switch, A . Qulmby 156,818 

Rake and roller, hand, W . A. Skelton 156,715 

Rake, horse hay, s. G. Hurlbut 156,735 

Refrigerating tub, J. C. Jones 156,799 

Rein holder, I. W. Little 156,612 

Roof, composition, J. Klttredge 156,639 

Sash fastener, B. Doe 153,778 

Saw, circular, E. Andrews 156,748 

Saw, wabble, D. F. Smith 156,823 

Sawmill head block,.!. Hidden 156,664 

Scabbards, making bayonet, T. w. Rounds 156,649 

Scales, weighing, H. M. Weaver 156,831 

Screws, washer for wood, L. K. Fuller 156,699 

Seed drill, R. B. Sheldon (r) 6,124 

Seeding machine, W. Workman 156,688 

Seedlings puller, J. S. Swaney 156,744 

Separator, grain, H. Kurth 156,800 

Sewing machine, C. Groubman 156,728 

Sewing machine rnffler, G. W. Darby 156,662 

Shafting, hanger for, C. E. Holt 156,636 

Sole cutting machine, J. A. Safford 156,650 

Spindle bolster, A. S.Hopkins 156,668 

Spindle step, A. S. Hopkins 156,667 

Spinning spindle, E. D. Carter 156,770 

Spinning machine spindle, F. J. Rabbeth 156,819 

Steering apparatus, D. N. B. Coffin, Jr 156,695 

Stone breaker, J. A. Blake ;.. 156,757 

Stove, A. Hamilton 156,730 

Stove, E. Palmle 156,818 

Stove, coal oil, B. R.Sweetland 156,683 

Stove, heating, E. E. Gold 156,727 

Stove, heating, D. C. Proctor 156,817 

Stove, magazine, W. F. Ross 156,821 

Stove polishing machine, I. C. Shuler 156^56 

Stove, reservoir cooking, W. Rubencamp 156,712 

Stoves, fire pot and grate for coal, D. C. Breed 156,762 

Table and clothes rack, Ironing, w. C. Arnold 156,749 

Table, folding, F. Gesser 156,784 

Table, portable cutting, B. Strawbrldge 156,631 

Thrasher, grain and clover, Llppy A Stocking 156,641 

Thrashing machines, concav*;for, A. Gray 156,701 

Tile making machine, P. Hervler 156,798 

Time check, watchman's, T . Hahn 156,729 

Tobacco, restoring funky, Hahn & strecker 156,787 

Tool receptacle, machine, T. L. Webster 156,745 

Toy, automatic, R. J. Clay 156,660 

Valve, steam, Harley & Fendrich 156,703 

Vehicle axle lubricator, W. Jones (r) 6,129 

Vehicle wheeLJ. R. Cook 156,773 

Vehicle wheel, HOI et al 156,704 

Vehicle, shaft and pole attachment, W. Adams 156,747 

Ventilator, Haven & Braker 156,791 

Wagon axle, W. F. Sneed. 166,716 

Wagon brake, G. Famer 156,781 

Wagon brake, T. L. Wetwter 156,746 

Wkgon Jaek;T. jndun 156,786 



Watches, safety wheel for, H. B. Wleland 156,718 

Water drawer or elevator, L Wing 156,834 

Water wheel governor, A . Woodworth 156,720 

Water wheel, turbine, E. Geyelin 156,632 

Whip socket, H. A. Matthews 156,740 

window shade or Venetian blind, F. C. Martin.... 156/144 

APPLICATIONS FOR EXTENSION. 
Applications have been duly filed and are 'now pending 
for the extension of the following letters patent. Hear- 
lngs upon the respective applications are appointed for 
the days hereinafter mentioned: 
31,378.— Harvester.— R. Dutton. Jan. 27. 
31,394.— PoTTEBT MOLDEB.— W. Linton. Jan. 27. 
31,402.— Grain Bindeb.— S. Reynolds. Jan. 27. 
31,511.— Lamp.— C. w. Cahoon. Feb. 3. 

DESIGNS PATENTED. 
7,848.— Floor Cloth.— J. Barrett, New York city. 
7,849.— Boxes.— J . Comly, Philadelphia, Pa. 
7,850.— Clock Front. —S.B.Terry, Waterbury, Conn. 
7,851 to 7^53 .— Woven F abrics .— W . B . Weeden,Prov.,R . I. 
7,854.— Center Piece.— H. Berger, New York city. 

TRADE MARKS REGISTERED. 
2,060.— Rye Whisky.— T. G. Carroll, Baltimore, Md. 
2,061.— Desiccated Vegetables.— A. Godlllot, N.Y. city. 
2,062 & 2,063.— Grain Bags.- Graham & Co., Rockford, 111. 
2,064.— Cotton Bale Tieb.— C.G .Johnson, N.Orleans, La. 
2,065.— Corn Salve. —J. H. Rlchelderfer,Phlladelphla,Pa. 
2,066.— Mdstaed.—C. L. Stlckney, New York city. 
2,067 to 2,070.— Floce.— Thorn ton* Chester, Buffalo,N.Y. 
2,017.— Spices, etc.— Weikel & Smith Co.,Phlladelphla,Pa 

SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade mark 823 

On filing each application for a Patent (17 years) 815 

On issuing each original Patent 820 

On appeal to Examlners-ln-Chlef 810 

On appeal to Commissioner of Patents 820 

On application for Reissue 830 

On filing a Disclaimer 810 

On an application for Design (3% years) 810 

On application for Design (7 years). 815 

On application for Design (14 years) 830 

CANADIAN PATENTS. 

List of Patents Granted in Canada, 
November 17 to 18, 1874. 

4,054.— D. Sullivan, Bangor, Penobscot county, Me. ,17. S. 
Improvements in steam boilers, called "Sullivan's Im- 
proved Steam Boiler." Nov. 17, 1874. 

4,055.— F. A. Hlbbard, East Stanbrldge, Misslsquoi county, 
P. Q. Improvements In steamers and heaters, called 
"The Safety Combination Steamer and Heater." Nov. 
17, 1874. 

4,056.— A. De Garls, New York city, U.S. Improvements 
In apparatus for fattening f owlB,ca]led"Garl8' Improved 
Fowl Fattening Apparatus ." Nov. 17,1874. 

4,057.— E. B. Meatyard, Geneva Lake, "Walworth county, 
"Wis., U. S. Improvements in elastic railway car 
wheels, called "Meatyard's Patent Elastic Railway Car 
Wheels." Nov. 17, 1874. 

4,053.— J. Bowman, Harrisburgh, Brant county, Ont. Im- 
provements in hot air drums, called "Bowman's Re- 
volving Angle Damper Parlor Heater." Nov. 17, 1874 

4,059.— J. M.Grover, Oxford, Oakland county, Mich., U.S. 
Improvements on a straw-binding attachment to har- 
vesters, called "Grover's Grain Binder." Nov. 17,1874. 

4,060,-S. Rue, Philadelphia/Pa ., U. S. First extension of 
No.2,849, called "Rue's Little Giant Injector." Nov.17 
1874. 

4,061.— S. Rue, Philadelphia, Pa., U.S. Second extension of 
No. 2,849, called "Rue's Little Giant Injector." Nov. 18, 
1874. 

4,062.— E. S. Scripture, Brooklyn, Kings county, N. Y., 
U. S. Improvements on adjustable wrenches, called 
"Scripture's Champion Cast Steel Adjustable Slide 
Wrench." Nov. 18,1874. 

4,063.— J. E. Watson, Louisville, Jefferson county, Ky., 
U S. Improvements on water gages, called "Watson's 
High and Low Water Alarm Gages." Nov. 18, 1874 

4,064.— A. Hadden, Goderich, Huron county, Ont. Ma- 
chine for cramping, called "The Cramping Horse." 
NOV. 18, 1874. 

4,065.— T. M. Chapman, Oldtown, Penobscot county, Me., 
U. S. Improvements on machine for sharpening saws, 
called "Chapman's Saw Sharpening Machine." Nov. 18, 
1874. 

4,066.— H. E. Champion, Detroit clty.U. S. Improvements 
on steam boiler furnaces, called "Champion's Improve- 
ment in Boiler Furnaces." Nov. 18, 1874. 

4,067.— T. Branigan, Belolt.Rock county, Wis., if. S. Im- 
provements on a boot tree, or a device for treating boots 
called "Branigan's Champion Boot Tree." Nov. 18 
1874. 

4,068.— A. w. Covell, South Elmsley township, united 
counties of Leeds and GrenvlUe, Ont. Improvements on 
saw shareners, called "Corell's Saw Sharpeners. ■• Nov. 
18, 1874. 

4,069.— J. Steel and J. Mclnnes, Glasgow, Lanark county, 
Scotland. Improvements on apparatus for actuating 
the brakes of railway trains by compressed air, part or 
parts of which are also applicable for signaling In rail- 
way tralns,called "Steel & McInnes'ImprovedAlr Brake 
and Train Signal." Nov. 18,1874. 

4,070.— C. F. Murdock, Detroit city, Mich., U.S. Improve- 
ments in stop valves, called " Murdock's Champion 
Stop Valve." Nov. 18, 1874. 
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Back Face ...... 81.00 a line. 

Inside Pace ...... 75 cents a line. 

Engravings may head advertisement s at the same rate 
per line, by measwram ent, as the letter press. Adver- 
tisements must be received at publication office as 
early as Fiidaymorning to appear in next issue. 



$5 



A |% _% per day at home. Terms free. Address 
9ssfi w Geo. Stinbox * Co, Portland, Me. 



dlPflTlhfift a week and expenses to all. Articles 
!kh JKUII new. staple as floor. Samplesfree. CM. 
(|)UUOtj)vJU LQjiNGTON&BRO., N.T. 



. or Chicago. 



1875.-Postpaid.-81. 60. 



THE NURSERY. 

A Monthly Mapnz'nefor Youngest Headers. Sfpebbly 
Illustrated. HJP" Send ten cents for a sample Number. 
Subscribe! NO W (1874) and get the last two numbers of 
this year FREE. 

JOHN L. SHOBEY, 
86 BiOffifitftcL Otwot, Boston, Mass. 



MACHINERY. 

IRON & WOOD WORKING MACHINERY 
OF EVERT DESCRIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COUPLINGS. BELTING, Ac 
&c. Send for Illustrated Catalogue and Price List. 

GEORGE PLACE & CO., 
121 Chambers & 103 Reade Sts., N. T. City 

Planing & Matching, 

Moulding, Re-sawing and Tenoning Machines. Scroll 
Saws and General Wood- working Machinery. 

j Matteawan.N. T. 

( 118 Liberty St., N. T. City. 



JOHN B. SCHENCK'S SONS 
Send for Catalogue 




NONPAREILMILLS. 

For grinding (.'ont and Col>, Corn- 
Meal, Drugs, lloues.ctc. lusizes. 



For lliiiid 



Power. Also, 



Irench <*oiae-Rurr mills, 
mid t'otfoii-*ectl Ilnllem. 

Illus'ted paUiplilrtfrec. Address, 
-KtliaiiKHIi. Ml KIM III) * 9III.I.KK, 
Ml K.F-ruiit Street. Cinciuuuti.O. 



TWfafir At bome < ma,e or female, 835 per 

Jjw "I* week, day and evening. No Capital. 
#->]* all We seud valuable package of 
w •*** goods by mall, free. Address with ten 
cent return stamp, M. Tocnq, 173 Greenwich St., N. T. 




TPHE Union Iron Mills, Pittsburgh, Pa. 
-*- The attention of Engineers and Architects Is called 
to our Improved Wroughi,- iron Beams and Girders (pat- 
tenifd), in which the coini ou ad welds between the stem 
ana flanges, winch liave proved so objectionable In the old 
n ode pf manufac turtng , are entirely avoided. We are pre - 
psred to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Eloman & Co., Union IronMllls, Pittsburgh, Pa. 

W(YR TTTATT?. E OB ALL ln the Rubber Stamp 
rurtlUl^ri Business. Address DORM AN' S 
STENCIL AND STAMP WORKS, Baltimore, Md. 



A 




The fact that this Shafting has 75 per cent grea4er 
strength, a finer finish, and is truer to gage, than any 
other ln use, renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2nd and 3rd Avenues, Pittsburgh, Pa. 
(y Stocks of this Shafting In store and for sale by 
FULLER, DANA. & FITZ, Boston, Mass. 
GEO. PLACE & CO.. 121 Chambers street, N. Y. 
PIERCE & WHALING, Milwaukee, wis. 



Second Hani Engines and Boilers, 

of allklndsand Blzes, BOUGHT, SOLD & EXCHANGED. 
Large stock always on hand. Send for circular to 

ROBERTS & KING, 119 Liberty St,, New York. 

V\7"OOD-WORKING MACHINERY GEN- 

' ™ erally, Specialties, Woodworth Planers and Rich- 
ardson s Patent Improved Tenon Machines. 
Central, corner TJnlon St.. Worcester, Mass. 

WITHERBY RUGG & RICHARDSON. 



/^J_LASS "jlTOULDS, for Fruit Jars, Lamps, 
\* Bottles, -L'-JL ink Stands.etc, made by H. BROOKE, 
15 years Cor. White and Centre Sts., n. Y. For any- 
thing new ln glass, you will require a mould (or die). 
„(*" Particulae Attention paid to MOULDS for IN- 
VENTORS. Send model or drawing ; Inclose stamp. 

LUDLOW VALVES. 

FRED. STONE & CO., S Pork Place, New York. 




AGENTS WANTED. 

Men or women. $34 a week . Prooi 
furnished. Business pleasantand honor- 
able with no risks. A 16 page circular 
andVaiuable Samples free. /KS* A postaj- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED, 8th st., new york. 



EAGLE FOOT LATHES, 

Small Engine Lathes, Hand Planers for 
metal— Slide Rests, Circular and Foot 
Scroll Saws— all of the neatest design and 
superior finish. Our catalogues describes 
every tool necessary to fit out the Artlzan 
or Amateur, as well as the Boys for the 
Holidays. 

WM. L. CHASE & CO., 
95 & 97 Liberty St., New York. 




MACHIBERY, 



NEW 4 SECOND-HAND. 

Send for Circular. CHA8.PLACE 
& CO., 60 Veeey St., New York. 



Niagara Steam Pump. 

CHAS. B. HABDICK, 



23 Adams St., Brooklyn, N. Y. 



PUNCHING 

1t>t./\t> nnnoana &" PARKER PRESS CO., 

DROP PRESSES, middletown, conn* 



For the Best and Cheap- 
est address THE STILES 



A1A a.. <t» 1 AAA Invested ln Stocks and Gold pays 
<J>1U IAJ ij>l \J\J\J 200 per cent a month. Send for 
particulars. Tuxbehioe & Co., Bankers, 2 Wall St., N,Y 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS, BROS. & CO., 

No. 348 BROADWAY, NEW YORK. 



NEW & IMPROVED PATTERNS.-MACHLNISTS' 
TOOLS— all sizes— at low prices. 
E. GOULD, 9V to 113 N. J. R. R. Ave., Newark, N.J. 



PATENT 

Planing and Matching 

and Molding achlnes, Gray and Wood's Planers, Self- 
oQlng Saw Arbors, and other wood-working machinery. 
S. A. WOOD'S MACHINE CO., j 91 Liberty St., N. Y. 
Send for Ore nlars, etc. (67 Sudbury St., Boston . 



TVi/a frill (lata I Prize Picture sent free '.An 
1X1C lUll-UOiUC . ingenious gem! 50 objects 
to find ! AddresB, with stampTE. C. ABBEY, Buffalo, N.Y 



FIBST CLASS STATIONARY ENGINES 
— -all sizes— Cast Steel Cylinders, Feds and Straps 

rtoeet^rtiealand"BMlaale ^JfiigU* $££ 5- p - ^' 
ess BiBOMWBTOTl TRMJWOSKB, KWmrngtonjiri 



© 1874 SCIENTIFIC AMERICAN, INC. 
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Painter, Gilder, and Varnisher's ! 



Comt 



mpanion : 

Containing Rules and Regulations In everyth! 
the Arts of Painting, IjHIdlng^yarniafilng, Glaf 
lug* Graining. Martung.JUgn writing, Glldingo 
and Coach Painting and VRrnishiDg; Teats fortbt 



lass Stain- 
on Glass, 
" ie Detec- 



_ -. Jng _„. . 

tlon of Adulterations In Oils, Colors, etc. ; and a State- 
ment of the Diseases to which Painters are particularly 
liable, with the Simplest and Best Remedies. Sixteenth 
Edition. Revised, with an Appendix. Containing Colors 
and Coloring— Theoretical and practical. Comprising 
descriptions of a great variety of Additional Pigments, 
their Qualities and Uses, to which are added. Dryers, 
and Modes and Operations of Painting, etc. Together 
with Chevreul's Principles of Harmony and Contrast of 
Colors. l2mo. S56 pages $1.50 

23T The above, or any of my Books, sentbymall, free 
of postage, at the publication price. 

My new and enlarged Catalogs op Practical and 
scientific Books— 56 pages, 8vo.— sent free to any one 
who will furnish bis address . 

HENRY CARET BAIRD, [ 

INDUSTRIAL PUBLISHER, , 

406 WALNUT STREET , Philade lphia. ! 
^Machinery of Im proved Styles for making 

SHINGLES HEADING AND STAVES. 

Sole makers of the well known Improved Law's Patent 
Shingle and Heading Sawing Machine. For circulars, 
address TREVOR & CO., Lockport, N. Y 



CAVE TOUR BOILERS, SAVE FUEL, 
O and Increase Steaming capacity of your Boilers. 
Use Thomas's Fluid Tannate of Soda to remove Scale. 
It Is In Barrels 500 lb., Mi Bbls. 250 lb.,* Bbls. 125 lb. .price 
10 cents per lb., less than one third price of other prepa- 
rations, and Superior to all others. Single applica- 
tions have removed buahelB of ScaleB. It saves SOtlmes 
Its cost In Fuel, and 20 times its cost In Repairs of Boil- 
ers, and gives Boiler Its full steaming capacity, 
which no IncruBted Boiler can have. It has been thor- 
oughly proven In hundreds of Boilers. Address orders to 
N. SPENCER THOMAS, Elmlra, N. Y. 



STENCIL DIES 



For cutting business 
- Stencils, all sizes. Also 
»*»*"i w*** complete outfits for Clothing Sten- 
cils and Key Checks, with which young men are making 
from V> to 820 a day. Send for Catalogue and samples to 
S. M. SPENCER, 117 Hanover St., Boston, Mass. 



H 



EAD BLOCKS FOR CIRCULAR AND BELT SAW- 
MILLS, containi ng ac curacy, convenience, &c. 

H. C. M'EwEN. Oakdale, Allegheny Co., Pa. 



WANTED, IMMEDIATELY— A Bolt and 
Rivet Machine— also a Nut Machine. Must have 
the latest Improvements and be In thorough working or- 
der. Answer by letter, stating price, and where the ma- 
chines may be seen. I. M. ROBERTS, Secretary Mo Isle 
Iron Co., Montreal, Canada. 



- 7.000 IN USE -' 
'I'SSTEAM PI) 

FOR EVERY POSSIBLE DUTY 

GE0.F.BUKEMFGC0.73WlLlBEKlYST.|(y. 

CAUSEWAY& FRIEND STS. BOSTON. 

50 CANALST.CHICACO. 

svwa V W \\_V\i STV. tv\^» CAT k\_^ CVSS- . 



CHEMIST, ANALYTICAL AND CONSULTING. 
COMMERCIAL assays and receipts, a specialty .Corres- 
pondence solicited. J. CRBUbb, 52 Maiden Lane, N. T. 



A USEFUL INVENTION— The Improved 
Horse Detacher and Traveler's Safeguard, patented 
May 5, 1874, will Instantly, by Jerking a strap which runs 
by the dashboard, handy to the driver, detach the horse 
from the vehicle, thus leaving the vehicle and Inmates In 
safety. Responsible parties wanted to take the General 
Agency for States. For particulars, address PILLEP & 
MATER, 78 Reed St., Milwaukee, wis. 



LADIES can make f 5 a day in their own City or Town. 
Address ELLIS M'F'G. Co., Waltham, Mass. 




8HIPKS PATENT PLANE GUIDE. 
Indispensable to aV u# ng the Plane. 
More than twice the amount of bevel- 
ing or squaring can be done, by the a Id 
of this device, than without It, and done 
w more accurately & with less experience. 
It can be attached to any plane, wood 
or Iron, and adjusted to any desired an- 
gle In a moment's time, by a scale In de- 
jrrees numbering from 25° to 90°. 

One guldeaent toany addressfor|3. A very liberal dis- 
count to canvassing agents and the trade. Territory for 
sale by State or County. For particulars, inquire of Wm. 
F. Faas, Minerva, O., owner of Ohio and Pennsylvania. 
J. W. voglesong, Minerva, O., owner of Illinois. M. M. 
Snipe, Detroit, Mich., owner of Michigan and Wisconsin. 
C. G. Young, Atlanta, Ga., ownerof Georgia. Parties 
from other territory, a dress the patentee, 
W. S. SHIPE, 
Minerva, Stark Co., Ohio. 

Andrews' Patents. 

Noiseless. Friction Grooved, or Geared Holst- 
ers, suited to every want. 

.Safety Store Elevators. Prevent Accident, if 
Rope, Belt, and Engine Break. 

giuoke-Burninff Safety Boilers. 
Hcillarins Engines, Doable and Sinicle, 1-3 to 
lOO-Horse power. 



Centrifugal Pumps, 100 to 100,000 Gallons 
per Minute, Best Pumps in the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 



All Light. Simple, Durable, and Economical. 
Send for Circulars. 

WM. D. ANDREWS & BRO.. 

414 Water Street, New York. 



-piCHARDSON, MERIAM & CO., 
Tx Manufacturers of the latest Improved Patent Daniels' 
and Woodworth Planing Machines, Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re-sawlng Machines, Saw Mills, Saw Arbors, 
Scroll Saws, Railway, Cut-off, and Rip-saw achlnes, 
Spoke and Wood Turning Lathes, and various other kinds 
of Wood- working Machinery. Catalogues and price lists 
sent on application. Manufactory, Worcester, Mass. 
Warehouse, 107 Liberty Street, New York. 11 



IRON BRIDGES— Clarke, Reeves & CO., 
PHOSNIXVILLE BRIDGE WORKS. Office, 410Wal- 
nut Street, Phlladelphla,Pa. 

Specialties— Accurate Workmanship— Phoenix columns- 
Use of double refined Iron. No welds. All work done on 
the premises, from ore to finished bridges. Illustrated 
Album mailed on receipt of 75 cents. 
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ENUINE TURKEY. OIL STONE. Also, ARKAN- 
SAS AND WASHITA OIL STONE. 

BOYD & CHASE, N.Y., Manufacturers. 



ADVERTISERS! Send twenty-five cents to GEO. P. 
ROWELL & CO. , 41 Park Row, New York, for their 
Pamphlet of one hu»drea page*, containing lists of 3,0CO 
newspapers, and estimates showing cost of advertising. 




Scbsw Chabebs. 



Dbill Gauge. 



One pair of Chasers sent free to any address for 75c. 
10, 12, 14, 16, 18, 20, 22, 24, 26. 28, 30, 32. 86, 40, 48 threads to 
In. Drill Gauge, Indispensable to all who use Twist Drills, 
sent free by mail forfl.30. Price List of Small Tools free. 
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass. 



$77 



A WEEK to Male and Female Agents, In their 
locality. Costs NOTHING to try it. Particulars 
FREE. P. O. VICKERY & CO., Augusta, Me. 



Oftft PER CENT PROFIT TO AGENTS SELLING MY 
OW Sash Look. Any one can put It on. Sample, pre- 
paid, 10c. S. A. BROWN., Buffalo, N. Y. 



CORN HUSKER-00 BUSHELS PER HOUR. 
S. C. HILLS, 51 Courtlandt St, New York. 



Estdblislieil 18HS 




TEASE MAKE PATZRTED, 



The best and cheapest Paint in the 
world for Iron, Tin or Wood. For sale by 
the Trade everywhere. PRINCESS METALLIC 
PAINT CO., Manufacturers, 96 Cedar St, New York. 

CAUTION. — Purchase re and consumers are cau- 
tioned against imitations of our Metallic Paint. 
All genuine PRINCE'S METALLIC I'AINT will 
bear our name and trade mark on each and every 
package. Send for a circular. 




NEW YORK STORE, 45 CORTLANDT ST. 



Ladies at Home 

And Men who have other business, wanted as agents. 
Novel plans, pleasant work, good pay. Send 3-cent 
stamp for particulars. The Graphic Company, 39-11 
Park Place, New York. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
& CO. 263 Broadway, New York. Makers of the cele- 
brated Tom Thumb and Miniature Telegraph Instru- 
ments. 



PORTABLE STEAM ENGINES, COMBIN 
tngtbe maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorabl; 
use. All warranted 
circulars sent on application. Address 

THE J. C. HOADLEY CO., Lawrence, Mass. 



1UIUUI Ul IT^lgUH BUU |H»jlj, A uvj in »- 

Ly known, more than 1,000 being In 
1 satisfactory or no sale. Descriptive 




THE 



TRADE ENGINE. 



Noiseless in operation— Perfect 
In workmanship— all light parts 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi -portable Engine in the 
market. 

Send for Price List and Cir- 
cular. 

Herrman & Herchel- 
rode M'f'g. Co., 

Dayton, Ohio. 
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THE HOST 

POPULAR SCIENTIFIC PAPER 

IN" THE WORLD. 
w m i 1& t ii T 1 m riAE. 

NEW VOLUME of this widely-circulated ami splendidly illustrated paper commences on the fourth o f 
January. It is published weekly, and every number contains sixteen pages of useful information, and 
a large number of original engravings of new inventions and discoveries. 

REPRESENTING Engineering Works, Steam Machinery, New Inventions. Novelties in Mechanics, 
Manufactures, Chemistry. Photography, Architecture, Agriculture, Horticulture, Science and Art. 

The following classes in all parts of the world are patrons of the SCIENTIFIC AME11ICAN, and 
it enjovs the widest circulation of any weekly newspaper of the kind. 

MECHANICS find in the SCIENTIFIC AMERICAN the latest and most valuable information concerning 
their various Trades, and details of all the latest and best improvements in Machinery, Tools, and Processes ■, 
together with such useful knowledge as will tend to dignify their occupations and lighten their labors. 

INVENTORS find in the Scientific American all necessary instructions how to secure Letters-Patent 
for their inventions ; also excellent illustrations and descriptions of the best inventions made in this country 
and in Europe ; likewise an Official List of all Patents granted weekly at Washington, with numerous explana- 
tory notes ; also, discussions of questions concerning the Patent Laws of the United States, reports of trials 
in court, etc. 

MANUFACTURERS find in the SCIENTIFIC AMERICAN illustrated articles descriptive of the most 
recently invented machines used in various manufacturing operations, the different processes being lucidly 
described ; also, practical recipes of much value to manufacturers, machinists, and the household. 

ENGINEERS find in the SCIENTIFIC AMERICAN valuable descriptions of all the best inventions 
connected with Steam, Railroad, Marine, and Mechanical Engineering ; together with a faithful record of 
the progress of science in all these departments, both at home and abroad. 

CHEMISTS find in the SCIENTIFIC AMERICAN details of recent discoveries made in Chemistry, and 
articles on the application of that science to all the Useful Arts. 

AGRICULTURISTS find in the SCIENTIFIC AMERICAN engravings and descriptions of the best and 
most apjirovedFARM Implements ; also, original and well selected articles on matters relating to Floriculture ; 
great care being taken to furnish the latest and best illustrations of all new Ornamental Plants, for the house, 
lawn, or garden. This feature has been adopted during the past year with great success. 

ALE, CLASSES OF READERS find in the SCIENTIFIC AMERICAN a popular resume of all the best 
scientific information of the day ; and it is the aim of the publishers to present it in an attractive form, avoid- 
ing as much as possible abstruse terms. To every intelligent mind, this journal affords a constant supply of 
instructive reading. 

REMEMBER the SCIENTIFIC AMERICAN is a weekly paper, and every number contains as much 
information as most publications that are issued monthly. The Scientific American should have a place in 
every Family, Library, Study, Office, and Counting Room ; in every Reading Room, College, Academy, or School. 

A year's numbers contain 832 pages and Several Hundred Engravings. Thousands of volumes are pro- 
served for binding and reference. The practical receipts are well worth ten times the subscription price. As 
an Instructor and Educator the SCIENTIFIC AMERICAN has no equal. It is promotive of knowledge and pro- 
gress in every community where it circulates. 
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Scientific American, one year (including . 

postage) $3 20 

Scientific American, half year (including \ 

postage) ..-• il 60 

Scientific American, three months (in-. . 

eluding postage) . - - .-;. . - :■ ; . ■*■ ■ ■ -\ 1 00 



Scientific American, one year, and one 
copy of Science Secord for 1875 
(postage included) ••••'• — $5 20 

Scientific American, two years (includ- 
ing postage) 5 50 

Two copies of Scientific American for 
one year, and two copies of Science 
Secord for 1875 (including postage) 3 



50 



Science Secord for 1875, (including post- 
age) $2 50 

lien of Progress (Large Steel-P!at> En- 
graving), (including postage) . - - ■ 9 00 

Patent Laws and Mechanical Movements 
(including postage) 25 cents. 
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Scientific American, one year, and one 
copy of Men of Progress (including 
postage) $10 

Scientific American, one year, and one 
copy of Science Secord for 1875, 
and one copy of Men of Progress 
(including postage) 12 
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T> ANKRUPT'S SALE OP HORIZONTAL 

-*-* and Vertical Steam Engines. Also new and second- 
and Machinist 's Tools. Send for circular at 
THE YALE IRON WORKS, New Haven, Conn. 

LARGE WAGES— Made quietly at borne. No capital 
required. Beautiful Glass Door-plates and Signs 
easily made.fNew Process). Instruction Book tl. 

JOHN W. PRATT, Rondout, N. T. Box 191. 1 



LE COUNT'S PATENT LATHE DOGS, 
both Steel and Iron ; Iron and Steel Clamps, Expand- 
ing Mandrels, &c. Sold at wholesale prices during the 
bard times. Bend for Illustrated List to 

C.W. LE COUNT, 

South Norwalk, Conn. 
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SHINGLE AND BARREL MACHINERY. 
—Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best In use. Also^Shlngle Heading 
and Stave Jointers, Stave Equalizers. Heading Planers, 
Turners, Ac. Address TREVOR & CO., Lockport, N. T. 



OCR COVERING FOR BOILERS AND 
PIPES saves Twenty per Cent In Fuel. 
OUR FELT, CEMENT, AND PAINT FOR 
ROOFS 1b the best In the market. 

Asbestos Felting Co. 

316—322 Frnot St., N.Y. 

ATTENTION ! 

Hire. 



MANUFACTURERS, 

Labor to 



Wanted to hire out the labor of two hundred and fifty 
Convicts In the Missouri State Penitentiary. Two Shops, 
150 feet by 50 feet each, with main Shafting and Pulleys 
In Bhops, with all the Steam Power wanted. 

The finest opening In the West for a furniture shop or 
for Wagon Material, Handle and Barnes Manufactory. 
Any portion of tb e above hands will be hired. 

Also, a first-class opportunity for parties to engage In 
the manufacture of Men's Boots ana Shoes or Agricul- 
tural Implements. Ample shop room and timber of all 
kinds very abundant. Correspondence solicited. Address 
HUGH L. FOX, Treasurer St. Louis Manufacturing Com- 
pany, Jefferson City, Mo. 
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Five copies of Scientific American, one year, postage included, (S2.80 

each) $14.00 

To the person who sends us a club of five, as above, we send as a premium, free, a copy of 
Science Record for 1875* 

Five copies of Scientific American, one year, postage included S16.00 

To theperBon who sends us a club of five, as above, we send as a premium, free, a copy of 
the elegant engraving, Men. of l*ro*jreait. 

Ten copies of Scientific American, one year, ($2.70 each) $27.00 

To the person who sends us a club of ten, we give as a premium, free. a copy of 
Men of Progress. 

If all the ten names sent as above are iiew subscribers, the sender shall receive as premiums, free, Men* of 
I'hogbebs, and Science Record foe 1875. 

If a Club of fifteen names is sent, at $2.70 each, of which five are new subscribers, the sender of the club will 
lm entitled, free, to Men of Progress, and one copy of Science Record for 1875. 

In filling orders under the above club rates, we will send two copies of the Science Rf,cori> fof either year 
1*72. 73, '74, or 75, as ordered) as a substitute for engraving, Men of Progress. 



Mbw Mw@&«mi@mm. 



BESSEMER 
STEEL WLRE ROPES 

IMPORTED TO ORDER. 
One third Stronger than Iron. 

14 N. 5th 8t.,PhUadelpMa-3?ciSrfet., New York. 



CAN 



VASSERS 



Corrugated Iron, 

*-S2r'To*. 



Iron 
Sandier 



POSITIVELY make enough from 
now till January to keep them a 

year. Entirely new features. Immense success. Be qnlojk. 

Bend for valuable specimens (free) to T. E. MOORE, 

Publisher, No. U Day St., New York. 



CO it f\t\ Yaarlyto Agents, s* new articles ana 
9£rk\J\J the beet Fajnlly Paper in America, with 
taoftCbsetaoa. FmsnOy Jasmui.** BrMray. K. Y. 



To any person who is now, or ever has been, a subscriber to the SCIENTIFIC AMERICAN, and who 

sends us §3.20 for renewal of his own subscription, and S3-20 for one new subscritm\ (§6,40 for both), we will 
give as a premium, free, a copy of SCIENCE RECORD for 1875, or a copy of 1872, 1873, or 1874, when pre- 
ferred. We also offer the same premium to any peron who sends us two new subscribers and $6.40. 

Any subscriber who, at the time of renewing his own subscription, sends us three new subscribers, with 
$12.00 to pay for the four subscriptions, will be entitled to a copy, free, of Sciejice Record, /or 1S7.5. 

Any person who sends us five new subscribers and $16.00,willbeentitledtoonecopyof the SCIENTIFIC 
AMERICAN, free, for one year, and also to a copy of Science Record for 187 S. 



Clubs are notconnned toone address, norto one post-office, but may be solicited in different towns, and 
the paper will be mailed to the address ordered. 

Additional names will be received at any time during the year, from the sender of a club, at the club rate? 
specified. 

By the new postal law, the postage on the SCIENTIFIC AMERICA V is five cents per quarter or 
twenty cents a year, payable in advance at the post-office where the paper is mailed. The above rates includi; 
the postage, and the subscriber receives the paper free through the post-office. 

The safest way to remit is by Postal -Order, Draft, or Express. Money carefully placed inside of envelopes, 
and securely sealed, and carefully addressed, seldom goes astray ; but is at the sender's risk, 

Address all letters, and make all Postal-orders, drafts, etc., payable to 

MUNIS" & CO., 

Publishers Soientiflo American, 

37 Park How, New York City. 

«rThe SOIENTTIFJC AMERICAN is SOLD BY ALL THE PRINCIPAL 
NEWS DEALERS In the United St*tM. Canada and abroad. 



© 1874 SCIENTIFIC AMERICAN, INC. 



3*2 



gtuntitit ^mtx'mn. 



(December 12, 1874. 
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Back Pace ....... 81.00 a line. 

Inside Page ....... 75 cents a line. 

Engravings may head advertisements at the same rate 
■per line, by measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in nett issue. 





CHASES 

Pipe- Cutting and Threading 
Machine. 

This Important tool 1b designed to fill a want long felt by STEAM AND 
GAS FITTERS and MACHINISTS, for cutting and threading pipes rapidly 
and cheaply. An apprentice boy, with one of these, can do more work than 
two men with old appliances, under the old system. NO PIPE SPLIT- 
TING/ NO BEVEL INSIDE OS OUT/ It cuts threads and makes nipples 
for all sizes of pipes, from % to 2 Inches. Weighs only 100 lbs. Stronger 
than any machine made. A full set of collars and lengths for making nip- 
ples goes with the machine. Address 

THE CHASE MANUFACTURING COMPANY, 

|y Send for Circular. 120 FRONT STREET, NEW YORK. 

For Sale by Morris, Tasker & Co., Philadelphia, New York, and Boston. 



Working Models 

And Experimental Machinery. Metal or Wood, made to 
J. F. WERNER, 62 Center St. 



orderby 



,N.Y. 




WOJ*JLI*.M.*lJIi TOY ATTACHMENT "Fojt 
PIANO^. 

Inanimate figures charmed to dance by the music. For 
Kale by WM. A. POND & CO., 547 Broadway, New York, 
and O. L. WILD & BRO., 723 Seventh St., Washington, 
D. C. Send for circulars. 

THE 

Commercial Agency. 




The Register or January, 1875, Is now being pre- 
pared, and will be published as soon after the 1st 
as possible. 
IT WILL CONTAIN a full list of National and 
State Banks. 
Name and Address of every Private Banker 
A Complete List of all the Manufacturing 
' and Business Men in every Town and 
Village in the United States and British 
Provinces, with numerals giving credit 
and capital in each case. 
The compilation Is made from detailed reports, at the 
offices of the Agency, 109 and 111 Worth St. 

TblB Agency was the first to undeitake the reporting of 
the entire country, and its records are therefore the oldest 
in existence. This gives a decided advantage, which It 
maintains through numerous Associate and Branch Offices, 
by systematic use of Intelligent traveling agents, and by 
the employment of over 7,000 local resident correspond- 
ents. 
An efficient and economical Collecting Agency 1b con- 
ected irtth the institution. 

The REGISTER will be found a most valuable assistant 
to every Banking and Commercial House In the country. 
New York, Nov. , 1874. 



Now is the Time to Subscribe 

FOR THE 

New York Weekly. 

THE 

BEST STORY AND SKETCH PAPER PUBLISHED. 

CIRCULATION 350,000. 

Largest Circulation of any Paper in tlie World. 

Everybody Reads it I Everybody Admires It t 

SEND THREE DOLLARS, 

and you will receive, for one year, the most popular liter- 
ary paper in the world {postage prepaid by us) , containing 
about 
' 4 Complete Serial Stories, 
50 Short Sketches of Love and Adventures, 
1 Poems, 

10 Pleasant Paragraphs, 
J Suggestive Essays, 
l Josh Billings' Articles, 
,00 Spice- Box Contributions, 
jar Etiquette Department, giving advice on Good 
havior, and instructing the young how to act at Wed- 
dings, Parties, etc., 
1 300 Knowledge-Box Recipes and Medical Bugges- 

5000 Answers to Correspondents, on Law, Love, 
Logic and History, 

OOO Items of Interest, 

32 Indies' Work-box Articles, embracing advice 
about the Making and Cutting of Dresses, the selection of 
Materials, etc., 

350 Historical Items, etc., etc., and a variety of 
other interesting reading matter. 



SUBSCRIBE FOR TEE NEW YORK WEEKLY 

AND YOU WILL BE 

AMUSED, ENTERTAINED, INSTRUCTED, 
and cheered by the weekly visits of a paper that has never 
failed to merit the esteem of its millions of readers. 

Terms to Subscribers: 

One Month 25 cts. 

Two " SOcts. 

Three " 75ctB, 

Four " $1.00 



One year— 1 copy (postage 

jree) $3 

" a copies 5 

4 r ' 10 

8 " 20 



Those sending $20 for a Club of Eight, all Bent at one 
time, will be entitled to a Ninth Copy Fbee. Getters u p 
of club s can afterwards add sin gle copies at 92.50 each. 

%W~ Specimen copies can be seen at every post-office 
drug Btore, and news agency In the Union " 

In Making- Remittances fob Subscriptions, always 
procure a draft on New York, or a Post- Office Money Or- 
aer, if possible. Where neither of these can be procured, 
send the money, but always in a kegisteked letter. The 
registration fee has been reduced to eight cents, and the 
present registration sy stem has been found by the postal 
authorities to be virtually an absolute protection against 
losses by mall. All Postmasters are obliged to register 
letters whenever requested to do so. 

In addressing to Stbeet & Smith, do not omit our Box 
Number. By a recent order of the Post-Office Depart- 
ment this is absolutely necessary to ensure prompt deliv- 
ery of letters. 

THE NEW YORK WEEKLY POSTAGE FREE. 

Ob and after January 1, 1875, we will prepay the postage 
on the New York Weekly. Now is the time to send In 
subscriptions, as all mall subs ribers will hereafter receive 
the New Tore weekly postage free. 

Aii Letters should be Addressed to 

STREET & SMITH, Proprietors, 

^5, 37; 29 end 31 Hose St* N.Y, P.O.'Box 4596. 



The Celebbated Diamond Solid 
Emery Wheel, Pat. Emery Wheel 
Machinery and Automatic Knife 
Grinders, for the rapid and perfect 
grinding of Planer, Paper Cutter, 
and Lea ther Splitting Knives, man- 
ufactured by the American Twist 
Drill Co., Woonsocket, R. I. 

N. Y. Office, 17 New Church St., W. S. Jarboe, Agent. 

J. R. Annett, Agent, 90 Wellington Street. Montreal. 

Barnes' Foot *fc Steam Power 
Scroll Saws and Lathe. 

For the entire range of Scroll Saw- 
ing, from the Wall to the Cornice 
Bracket, 8 in. thick. Every Wood- 
worker should have one. Fouryears 
In market— thousands using them. 

Persons out of work, or that have 
spare time, can earn with one of these 
foot power machines from 40 to 80 
cts per hour. It Is a pleasure to run 
one.— Say where you saw this, and 
sendforfull description to W. F. & 
J. Barnes, Rockford, 111.; R. C. 
Barnes & Bbo., 68 Park Place, N.Y. 





Machinists* 

TOOLS, 

OKA-LI* KINDS, 



98 Clumbers St. 
HiwYobk 



BARTLETT'S BOULEVARD, STREET, 
and Park Lamps excel all. Park size, $3; Street, S5 ; 
Boulevard, 16.50; Reflectors, $1 to $3 each. GENERAL 
DEPOT, 569 Broadway, cor. Prince St., New York 

IRON* PLANERS, 

ENGINE LATHES, DBILLS.&c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 



SA TtT Q 8100.00 GOLD PREMIUM and First PRIZE SILVER MEDAL, fo 
** W W the BEST CIRCULAR SAW, at the Great National Industrial Exposition, held 



Jk at Cincinnati, 1874,fafter two separate contests, occupying six days. Also, the FIRST 
■»* PREMIUM SILVER MEDAL for the BEST CROSS-CUT SAWS was 

awarded to 



PRIZE SILVER MEDAL, 

as ww p* the B EST CIRCULAR SAW, at the Great 

A iioo 1 , 

TtT GoldjTXr 
™ a "^ EMERSON, FORD & CO., 

S ** ^W S BEATER FALLS, P A. 

VT Send for PRICE LIST of their DAMASCUS TEMPERED SAWS, and Circular containing full particu 
lars of the great contest. 



DAMPER BUM |*1 and LEVER 

REGULATORS D X| 1 GAGE COCKS. 
MURRILL & K.EIZER, 44 Holliday St., Bait. 
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XCelsiofDo Your Own Printing 

Phwlnhla *8lQ 1*^88 for cards, labels, envelopes 

Pi it i *fr** etc - Largersizes for large work. 

Business Men do theirprintingand 

advertising, save money and increase 

trade. Amateur Printing, delight 

f ulpastime for spare hours. BOYS 

, have greatf un and make money fast 

Print ilttf atprinting. Send two stamps for full 

I* |« catalogue presses type etc, to the Mf rs 

* t*0SS« KELSEY & CO. Meriden, Conn. 

THE JOHN HARD1CK 

NIAGARA STEAM PUMP, 

93 to 97 Pear I St., Brooklyn, N. Y. 
Manufactured solely by 

Hubbard & Allen 

Engines and Boilers, 

Pulleys, SJiafting and Hangers 

a Specialty. 

The Most Powerful, and the Only Tight 
BUY A Shutting, Good Part Gate Turbine ever 
made. Price of small wheels to suit 
Lnr itit the times. Send address to 

WAIN A. M. SWAIN, 

I II U1J.1 ■ North Chelmsford, Mala. 




A SAW THAT IS A SAW.— Self-Feeding, 
11 cuts 8 Inch plank same ease as 1 Inch. 1 man do 
like amount of work as 8 men. L. B. COXE&CQ..197 
Water Street, New York. " 



TANNATE OF SODA 

BOILER SCALE PREVENTIVE. -Jos. G. Rogebb & 
Co.,MadlBon, Ind. Agencies: R. H. Lee, Tltnsvllle.Pa. ; 
Owens, Lane & Dyer MachlneCo., St. Louis, Mo.:Whlt- 
man & Burrell, Little Falls, N. T. ; Warden, McLelland 
& Co., Cincinnati, O. ; H. H. Harrison, Nashville, Tenn. : 
Sinzlch, Rankin & Co. , Evansvllle, Ind. ; H. Dudley 
Coleman, New Orleans, La. ; L. Stanley & Co., 31 St. Paul 
St^'more.JMd. jBabcock & Wilcox,30 Cortlandt St. , N.Y. 

TURBINE 

Water Wheels. 

More than four times as 
many of James Letters Im- 
proved Double Turbine Wa- 
ter Wheels in operation than 
any other kind. 24 sizes 
made, ranging from 5^ to 
96 inches diameter, under 
heads from 1 to 240 feet. 
Successful for every pur- 
pose. Large new pamphlet, 
the finest ever published, 
containing 160 pages and 
over SO fine illustrations, 
sent free to parties inter- 
ested In waterjpower. 

JAMES LEFFEL & CO. . 
Spring eld, Ohio, & 109 Lib- 
erty St. , New York City. 




F PROVED VERTICAL ENGINES, SIX & EIGHT 
horse power. JOHNSON, HESS & CO., 1345 Button- 
w dStreet, Philadel p hia, Pa. 




Important to the Trade. 

1. A cheap Mucilage, suitable for pasting Labels on 
Glass.Tln Cans, Wood, Iron and Stone. 

2. The Soluble Glass Liquid and Jelly for Soap, Ce- 
ment ^Artificial Stone, Paint and Fireproof Wood. 

8. Hydrofluoric and White Acids, for Etching. 

4. Nickel-Plating Materials, Salts, Anodes, Rouge. 

5. GlasB Manufacturers, Articles , Arsenic, Manganese 
highest strength, Zaffire, Oxides of Cobalt, Uranium. 

6\ Marble Putty, Felspar, Fluorspar, finest Sllex, Cry- 
olite, Talc, Asbestos, Black Lead-all rare Chemicals. 
7. Steel Makers' Ingredients — Wolfram & Manganese. 

L. FEU CHTW ANGER & CO.. 

180 tULTON ST., NEW YORK. 



jyr. V. Carpenter. 
BoxTi3,New Yorwcity. 



Advertising Agent. •* Address 



Salamander 

Felting 



the only indestructible covering for boilers, 
steam and hot-blast pipes. 
A. G. MILLS, Manager,23 Dey St. , N. Y. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard rind brittle substances to 

any required size. Also, any kind of 

Stone for Roads and for Concrete, &c. 

Address BLAKE CRUSHER CO., 

New Haven, Conn. 



MACHINIST'S TOOLS. 

EXTRA HEAVY AND IMPROVED PATTERNS. 

LUCIUS W. POND, MANUFACTURER, 
Worcester, Mass. 

WAREROOMS 98 LIBERTY ST., N. Y. 
V^Lathes,Planers,Boring Mills, Drills t and Gear Cut- 
ters a Specialty. 



fflRlWE 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty St., New York. 
■Wheels and Rope for conveying power long distances. 
Send for Circular. 



"DBOPOSALS FOB CONVICT LABOR. 

Agents' and Wardens' Office, Sing-Sing Prison, Novem- 
ber 18, 1874. Pursuant to a resolution of the Board of 
Inspectors, sealed proposals will be received by the un- 
dersigned, at his office, Sing Sing Prison, up to the 3rd 
day of December, 1874, at noon, for the labor and services 
of five hundred (500) male convicts confined In this 
prison, to be employed in the Laundry business, to com- 
mence on the 1st day of December, 18f4, for the term of 
five years (5) . 

Also, proposals for the labor and services of Fifty 
Male Convicts confined In this Prison, to be employad in 
the manufacture of Brooms, for the term of 5 years. 
j Also, proposals for the labor and services of Fifty 
I Male Convicts con ned In this Prison, to be employed 
i In the manufacture of Wooden Ware for the term of 
i five years (5), to commence on the 1st day of December, 
1874. 

Also, proposals for the labor and services of Fifty 
Male Convicts confined in this Prison, to be employed In 
the manufacture of Machinery for -the term of five (5) 
years, to commence on the 1st day of December, 1874. 

Also, proposals for the labor and services of Fifty 
Male C onvicts confined in this Prison, to be employed In 
the manufacture of Cigars for the term of five (5) years, 
to commence on the 1st day of December, 1874. 

With Buch labor and services will be furnished shops 
and premises in the -Prison Yard. No Hydraulic, no 
steam power or Machinery will be furnished with such 
labor and services. The use of the Croton Water will be 
allowed at a reasonable rate. 

Proposals for the labor and services of Male Convicts 
to be employed In the Laundry Business must be ad- 
dressed to the undersigned, marked: Proposals for the 
Labor and Services of Male Convicts to be Employed In 
the Laundry Business. And each of the other proposals 
must be addressed In like manner and specify what the 
services are required for. 

Blanks for such .proposals will be furnished by the 
Cleric of .this Prison to any person applying therefor. 
They must be accompanied by the written consent of 
the persons to become sureties In the said Contract, and 
they must have annexed a justification of the sureties in 
a Bum not less than* five thousand dollars, as provided 
by Section 9, Chapter 451, Laws of 1874. No proposals 
will be entertained which offer more than one price per 
day ; and the right - is reserved to the Inspectors, with 
the assent of theu dersigned, to reject all or any of the 
proposals mads. If they shall deem it for the Interest of 
the State bo to do. 

ALFRED WALKER, Agent and Warden. 



STEAM BOILER AND PIPE 

COVERING 

Saves ten to twenty per tent. CHALMERS SPBNCE 
Co.,footE.9tti6t., Jf. Y. J8TON. 2nd 6t.,6t.LoutB,Mo. 



H. WESLEY PERKINS, 

"SCIENTIFIC" ENGRAVER 



31 PARK ROW, N. 

ILLUSTRATIONS OF EVER 
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Small Engine Lathes, Small Clear 
Cutters, Hand Planers for metal, Ball 
Turning Machines, Slide Rests, root 
Scroll Saws for light and heavy 
work, Small Power Scroll Saws, Foot 
Circular Saw Machines. The very 
best. Many readers of this paper have one of them 
Catalogues free. in. a BALDWIN, Laconla, N H. 
Just the articles for ArtlsanBor Amateurs. 



IMPORTANT FOR ALL LARGE CORPO- 
. RATIONB and MANUFACTURING CONCERNS 
nerk's Watchman's Time Detector, capable of 
controlling, with the utmost accuracy, the motion of a 
watchman or patrolman, as the same reaches different 
stations o f his beat. Send for a Circular. 
J.E. BT7EB.K, P. O. Box 1,057, Boston, Mass. 
N. B.— This detector is covered by two TJ. S. Patents. 
Parties using or selling these instruments without au- 
thority from me will he dealt with according to law. 



C. HENRY HALL & CO., 20Cortlandt St.,N.Y.CIty. 

THE PULS0METER. 

The simplest, moBt durable and effective 
Steam Pump now in use . Will pump gritty 
or muddy water without wear or injury to 
its parts . It cannot get out of order. 

Branch Depots: 

11 Pemberton Square, BoBton, Mass. 

1S27 Market St., Philadelphia, Pa. 

59 Wells St. , Chicago, Iir. 

South Western Exposition, New Orleans. 

811 & 818 North Second St., St.Louls, Mo. 




Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Oft Engine; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c. Silk, 
Tow Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co. 's Machin- 
ist's Tools; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS, 10 BARCLAY ST., NEW YORK 
WORKS PATERSON, NEW JERSEY. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W.B. Fxankun, V.Pt. J.M. Alum, Prerffc 
J. B. PniRCF, Sec. 

habtford, Conn. 

NOTE'S" 

Mill FurnishlngWorks 

are the largest In the United States. They make Bnrr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. 



CAUTION. 

On account of the popularity of the Wheeler & Wilson 
Sewing Machines, parties have largely been engaged In 
purchasing old and second-hand machines of that make 
and imposed upon the public by selling tbomu-te new 
machines. The Wheeler & Wilson Company begs to 
advise the public that any one desiring to buy their 
second-hand machines, can be supplied by that Com- 
pany direct, on better terms than others can afford 
them, and be assured of what they are buying. Address 

Wkeeler & Wilson M'fg Co., 

625 Broadway, New York. 



Portland Cement. 

From the best London Manufacturers . For sale by 

JAMBS BRANB.55 OUT St., N.Y. 

A Practical Treatise on Cement furnished 'or 35 ceate 



Km & Co.'s_Patent 

Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWENTY-EIGHl YEARS* EXPERIENCE. 

r?f ORE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.'b services in examining their in- 
ventions, and procuring their patents. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se- 
lected from the ranks of the Patent Office. 

MtTNN & CO., in connection with the publication of the 
Scientific American, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
aaslgnmenta,attend to filing applications in the Patent Office, 
paying the government fees, and watch each case step by 
step while pending before the examiner. This 1b done 
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